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This thesis aims to provide insights into the association of area-level and of individual-
level socioeconomic (SE) indicators on various health outcomes and health behaviours 
among adults and elderly. It does so by comparing the urban context of two countries, 
Slovakia and the Netherlands. This chapter covers the theoretical background of the 
thesis, describes the aims and the theoretical model used for the study, presents the 
research questions and outlines the structure of this thesis.
1.1   Socioeconomic health inequalities
SE inequalities in health are not new, but they have received much more interest from 
researchers during the last 30 years. In the late Middle Ages and early Modern period 
people in Europe perceived and associated social inequalities in terms of access to 
material and immaterial sources rather than with inequality in the length of life. Various 
aspects of ancient social inequalities have been documented within the framework 
of Dances of Death.1 Dances of Death were artistic expressions of human mortality 
which represented a metaphorical confrontation between Death and representatives 
of human society in their last moments of life. Criticism of social inequality has never 
been the main theme of this type of art work, only criticism targeting the behaviour of 
people in the world,1 but they have clearly depicted SE inequalities as well.
 Indicators of all-cause or cause-speciﬁc mortality, of morbidity and of risk 
factors by socioeconomic status (SES) have been collected and examined for decades. 
Differences by gender and age groups have mostly been reported and assessed. 
A  major overview was provided by the Black Report from Great Britain.2 This report 
showed that health problems occurred more frequently in lower SES groups than in 
higher SES groups.2 However, differences in health are not straightforward, and they 
cannot be simply dichotomized between people who are socially advantaged and 
those who are disadvantaged. Health differences are frequently observed as gradients, 
with progressively worse health outcomes from the most advantaged to the least 
advantaged people in society, and they differ between communities as well.
 The evidence on the social gradient in health was recently summarised again 
by the WHO-established Commission on Social Determinants of Health.3 According to 
the Commission, “health inequity is caused by the unequal distribution of income, goods, and 
services and of the consequent chance of leading a ﬂourishing life. This unequal distribution is 
not in any sense a ‘natural’ phenomenon but is the result of policies that prize the interests of 
some over those of others – all too often of a rich and powerful minority over the interests of 
a disempowered majority” .3 The Commission indicates that health inequalities arise from 
disparities in the social determinants of health, such as social policies and programmes, 
economic arrangements and the quality of governance.
 At least formally, politicians and health-policy makers have the same goals in 




However, they differ in the means they use to achieve this. Associated with this, there 
are remarkable differences in the magnitude of SE inequalities between European 
countries with different political and welfare regimes. For example, contrasting Sweden 
and a group of Central European countries shows this clearly. In Sweden, the relative 
index of inequality (RII) for mortality in men is less than 2, indicating that mortality 
among those with the lowest education is less than twice that among those with the 
highest education. On the other hand, in Hungary, Czech Republic and Poland the RII 
for mortality in men is 4 or higher, meaning that mortality differs by a factor of more 
than 4 between the lower and upper ends of the education scale.5 This also implies, 
however, that health inequalities were observed in welfare states as well, even though 
traditions of egalitarian policies might have been expected to have slowed down the 
mechanisms that generate inequalities.6
 The Commission on Social Determinants of Health formulated three main 
principles of actions for successful combating of social inequalities. First, “to improve 
the conditions of daily life – the circumstances in which people are born, grow, live, work, and 
age.” Second, “to tackle the inequitable distribution of power, money, and resources – the 
structural drivers of those conditions of daily life – globally, nationally, and locally.” And third, 
“to measure the problem, evaluate action, expand the knowledge base, develop a workforce 
that is trained in the social determinants of health, and raise public awareness about the social 
determinants of health”.3
 However, country level analysis may not catch health inequalities at lower 
geographical levels, and the Commission (CSDH) also called for actions at the urban 
level. Furthermore, to address SE determinants of citizens’ health, both contextual (the 
circumstances in which people are born, grow, live, work, and age; i.e. the political 
and environmental context) and compositional (at the individual level) characteristics 
should be considered. This approach is necessary, because if observed health disparities 
can be explained mainly by composition, then preventive actions should be directed 
towards individuals. In contrast, a  contextual explanation would require actions to 
improve neighbourhoods.
 Certainly, the diversity of European countries makes Europe a  natural 
laboratory for policies where countries could learn from each other.4 Therefore, 
a comparison of divergent countries regarding health differences by urban area-level 
and individual-level SE disadvantage is needed. It may provide a  base for action in 
tackling health inequalities at lower geographical levels.
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1.2   Urbanisation and urban health
Urban health in Europe was attributed a high political priority for the ﬁrst time in 1994 
during the Second European Conference on Environment and Health held in Helsinki, 
even though the WHO European Healthy Cities Networks (WHO-EHCN) had already 
been in operation for 7 years. Ministers responsible for the environment and health 
from 51 European countries adopted a Declaration on action for the environment and 
health in Europe (Declaration).7 In this Declaration they expressed particularly strong 
supportive efforts to improve urban living conditions through activities of the WHO-
EHCN.
 Until the 1990s, urban health problems were generally tackled by national 
policies and resource allocation. However, this shifted substantially in the 1990s; 
national roles and responsibilities were decentralized to local authorities, which have 
been given an increasingly important role in deﬁning and implementing policies 
and programmes to promote health.8 The WHO-EHCN was one of the frameworks 
which reﬂected this shift. It engages local governments in health development 
through a  process of political commitment, institutional change, capacity-building, 
partnership-based planning and innovative projects. The ﬁrst phase (1987-1992) of the 
WHO-EHCN involved 35 cities. Currently, about 90 cities are members of the WHO-
EHCN, and 30 national WHO-EHCN across the WHO European Region have more than 
1400 cities and towns as members.9
 Since 1990 the European Commission (EC) has been explicitly concerned 
about the promotion of health, environment and social policies by deﬁning strategic 
agendas for the urban environment, sustainable development and governance.8 
These strategies have been consistent with the key principles of the WHO-EHCN.8 An 
integrated approach for urban health was ﬁrst advocated in the Fourth Environmental 
Action Programme of the EU (1988–1992). This led to the publication of a Green Paper on 
the urban environment and also to the European Council establishing the Expert Group 
on the Urban Environment in 1991.8 This expert group than developed the European 
Sustainable Cities Project in 1993, which led to a wider policy discussion in the EC with 
an urban focus.10
 Nowadays, local governments play an important role in responding to the 
needs of their local population, however they are deﬁned. Local/urban policy makers 
have potential to reduce inequalities in health by making decisions and implementing 
policy on the social determinants of health.11 Although many EU Member States have 
undertaken the decentralisation of political responsibilities to local government 
during the last thirty years, cities’ own resources in terms of human resources for urban 
and strategic planning vary greatly across Europe. Decentralisation has in many cases 
been used as a means for higher government tiers to cut budgets. The differences in 
regulatory and funding powers give cities very different possibilities for acting on issues 
related to economic and social development.12




and cities. At the global level, as of 2010, more than half of all people in the world 
live in an urban area. By 2030, 6 out of every 10 people will live in a city, and by 2050, 
this proportion will increase to 7 out of 10 people.13 Several factors shape the health 
and well-being of urban populations. For example, nowadays, many cities are 
confronted with serious environmental, economic and social problems, such as high 
unemployment, social and spatial segregation, social exclusion, economic instability, 
crime, the general quality of life and negative impacts on health.8 On the other hand, 
urban living can also bring several advantages, such as a good infrastructure, increased 
employment opportunities, more accessible health care and larger social support 
networks. Next, health and quality of life within urban areas frequently seems to be 
distributed unevenly across the populations concerned, with opportunities for better 
health existing alongside risk factors.14 Average levels of health hide the effects of SE 
inequalities within urban areas. Rich and poor people live in very different worlds, even 
within the same city. This seems to be the case for both high-income and low-income 
countries, with variation between urban areas also occurring in both settings.15
1.3 Urban socioeconomic area-differences in health  
and health-related behaviours: individual (compositional)  
and area (contextual) effects
The environment in which we live was long ago recognised as a major determinant of 
health16,17 and an increased number of studies on SE inequalities have accounted for 
the contribution of residential context to health inequalities. Numerous studies from 
several countries show that people living in deprived areas have higher rates of ill 
health and mortality (see the review by Pickett and Pearl18).
 Much of the early research concentrated on exploring whether places do 
indeed ‘matter’ for health variation and the extent to which they produce health 
inequalities. This analytical focus has had the unintended consequence of constructing 
places and people (or context and composition) as mutually exclusive and causing 
competing explanations for health inequality.19 However, if one analyses only 
independent effects of individual-level (risk) factors, then conceptions of how area-
level characteristics inﬂuence health remain uncertain. Therefore, it is important to 
distinguish between compositional and contextual explanations for spatial variations 
in various outcomes.
 A  compositional explanation for area differences attributes the variations 
in health outcomes to the characteristics of the individuals who reside in them. For 
example, higher mortality rates in poor areas may simply reﬂect the worse health 
status of poor individuals who make up a  poor area. Similar types of individuals will 
experience similar health outcomes regardless their place of residence. If, however, 
contextual effects matter, then similar types of individuals can be expected to achieve 
very different levels of health depending upon where they live.20 A contextual explanation 
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is that there are features of the environment which inﬂuence the health of those 
exposed to it (either in addition to or in interaction with individual characteristics). 
A contextual effect relates to the broader political, cultural, or institutional context. It 
includes inﬂuences of cultural background, such as the ethnic, religious and linguistic 
make up of communities, as well as certain ecological or environmental inﬂuences.20 
An additional level of analytical complexity in area studies concerns individual-
contextual interactions. Contextual factors (such as income inequality as an example of 
group characteristics) may differentially affect different population groups. Thus, for 
example, contextual factors may have a greater impact on poor population groups as 
compared with non-poor groups, or vice versa.21 In summary, quoting Kawachi et al.20 
“the notion of contextual analysis is that it matters not simply who you are in relation to where 
you are, but rather the question of who you are depends upon where you are”.
 Multilevel modelling has been used to examine the relative importance 
of individual-level and area-level factors or the interaction between them.22 This 
approach anticipates that determinants of health inequalities occur simultaneously at 
several levels, from the individual, to neighbourhoods, regions and states. Multilevel 
regression techniques are essentially about modelling heterogeneity at each of 
the desired levels of the conceptual model through a  range of variables that tell us 
something about each of the levels. Any research on health inequalities that takes 
context and place seriously is intrinsically multilevel and cannot be otherwise.20 The 
investigation of multilevel measures of health variation yield more extended and 
sophisticated information than traditional measures of association (i.e.regression 
coefficients, odds ratios).23
 There is a  huge evidence base on area-level SE differences in Western 
European (WE)24-31 and Central European countries (CE).32-35 However, less is known 
about the SE differences in health between European countries in the urban context. 
The majority of studies on urban area-level effects on health outcomes have been 
conducted in the US,36,37 Canada,38-40 the UK41 and WE countries.42-46 Empirical studies 
from Central-Eastern European countries indicate that the health of urban citizens 
might be worse in these countries in comparison with WE countries.47-49 A comparison 
on urban-level SE health differences between CE and WE countries is lacking.
 Depending on the health outcome used (mortality, health, health risk 
and health behaviours), urban area studies either show that neighbourhood SE 
characteristics inﬂuence the health of their residents or that the overall worse health 
in a neighbourhood is simply due to the composition of its residents. In the following 
subchapters we will brieﬂy present the results of urban studies for self-rated health, 




 1.3.1 Self-rated health
A simple, single-item question on overall health is a powerful predictor of subsequent 
mortality, with ﬁndings showing considerable consistency irrespective of the time 
period, country and age group studied.50-52 Studies further show that citizens from 
disadvantaged areas report poor health more often.24,37,44,53-55 Some studies concluded 
that this was due to the SE characteristics of both the residents and of the areas where 
they live.25,42-44,56 Effects of urban area deprivation on self-rated health (SRH) also 
vary across countries. This was shown in a study by Stafford et al.,41 where the spatial 
segregation of residents in high and low SE positions was greater in London (The 
United Kingdom) than in Helsinki (Finland). Further, over and above individual factors, 
indicators of neighbourhood deprivation were associated with SRH in both cities.
 The neighbourhood context is particularly important for the health of 
elderly citizens (see review by Yen et al.57). In the US city of New Haven, Connecticut, 
neighborhood poverty, residential stability and elderly concentration were all strong 
predictors of poor SRH in elderly even after adjusting for individual SES.58 Evidence on 
neighbourhood differences in SRH of urban elderly in a  European context is scarce. 
With an increasing number of urban populations and with aging populations there is 
a need for more research documenting the effects of neighbourhoods on SRH in elderly 
population.
 
 1.3.2 Mental health
Higher prevalences of mental health disorders are frequently found in cities,36,59,60 
but research on SE area differences within cities show inconsistent ﬁndings.61 Some 
studies concluded that living in socially and economically deprived neighbourhoods 
contributed to an increased risk of mental health disorders independent of individual 
characteristics.40,62,63 Others reported that a higher prevalence of mental health disorders 
in socioeconomically disadvantaged neighbourhoods is the result of a concentration of 
residents with low SES in deprived neighbourhoods.43,64,65
 Evidence on area differences in the mental health of urban elderly is limited.57 
It mainly concerns speciﬁc mental disorders, such as depression or anxiety,66 and not 
overall mental health problems (MHP). Similarly, as in the general population, area 
studies in elderly have yielded inconsistent results. Some studies found evidence for 
signiﬁcant independent variation in mental health due to neighborhood poverty, 
controlling for individual characteristics,67-69 while others found that contextual effects 
were mitigated when individual characteristics were controlled.70-71
 With regard to elderly, chronic stress, long-term exposure to stressful life 
events, lack of social support, lack of ﬁnancial resources and high costs of living may 
predispose elderly living in cities to MHP.72
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 1.3.3 Health-risk behaviours
Health-risk behaviours (HRB), such as smoking, excessive alcohol consumption, 
lower physical activity levels and poor dietary habits, increase the risk of disability 
and chronic diseases. HRB have been associated with both individual- and area-level 
SE disadvantage.39,73-80 Furthermore, HRB usually co-occur (i.e. smoking habit with 
drinking, lower physical activity with obesity), and adverse health effects may also 
cluster in certain deprived groups.
 As HRBs are essentially modiﬁable by effective health promotion and 
intervention programmes it is possible to reduce the incidence and prevalence of these 
risk behaviours.
 Evidence shows that even modest improvements in health behaviours could 
substantially decrease the risk for disability.82,83 Therefore, it is important to target 
the entire population, regardless of age group. However, we should consider the life-
course theory, which suggests that there might be differences between populations in 
lifestyle choices for two reasons. First, those who spent their adolescent and adult years 
in environments of relative economic deprivation are for the most part economically 
worse off also in their old age.84 Second, the individual SE position across the life course 
has an impact on health in later life.57
 To better understand how individual-level and neighbourhood-level 
SE position inﬂuence one’s  lifestyle choices and to what extent this is determined 
by a  country’s  (historical and economical) contexts, it is necessary to assess the 
distribution of HRB in different age groups and contrasting countries. In addition, the 
majority of studies on the area effect on lifestyle in the elderly are conducted in WE 
countries. Here the evidence shows, for example, that higher levels of smoking and 
lower levels of physical activity were found in more deprived neighbourhoods among 
elderly British women79 and that multiple HRB were more common in elderly with 
lower SES.85 However, evidence regarding this aspect from CE countries is lacking.
1.4   Health inequalities and place: a theoretical conception of the 
    urban neighbourhood
Most work in the area of health and place suggests that the geographical patterning 
of health inequalities is linked to inequalities in health-related resources available in 
one’s  immediate environment – neighbourhoods.86 Despite the richness of evidence 
on area-level health inequalities, a relatively low number of studies offer a theoretical 
background for the local production of health inequalities. Here we present two 
conceptual frameworks which delineate how an immediate neighbourhood may 
inﬂuence one’s health and how local policy makers can act on it.
 For purposes of modern city planning Barton and Grant87 created a Health map 




by the ecosystem model of human habitats.88 In a reﬁned model, all elements of the 
original diagram of Whitehead and Dahlgreen17 are included, spread out to reﬂect the 
ecosystem of the local human habitat. People are at the heart of the map, and different 
facets of a human settlement are reﬂected in a series of spheres which move through 
social, economic and environmental variables. Each outer sphere affects the health 
and well-being of people, represented by the inmost sphere: the natural environment, 
for example, through the cleanliness of air and water; the built environment through 
the availability of pedestrian and cycling facilities, parks and playing ﬁelds, and hence 
opportunities to take healthy exercise; the local economy through inequalities in access 
to work and income; community through supportive social networks.89 The design and 
planning of settlements are placed in one sphere – the built environment – making the 
inﬂuence of urban planners on health explicit.
Figure 1.1   The health map
Source: Barton and Grant87
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 A  theoretical framework which illustrates how the neighbourhood 
environment can shape residents’ life course trajectory in health and social functioning 
is provided by Bernard et al.86 In their framework the access to neighbourhood resources 
is determined by several rules that interact. One rule is associated with the proximity 
to resources: people living in the same area share the same physical environment 
and are exposed to the same positive and negative resources. Three other sets of 
postulated rules for access to resources in the social environment are: prices, rights 
and informal reciprocity. These four rules jointly operationalise ﬁve speciﬁc domains 
– physical, economic, institutional, local sociability and community organisation in 
the neighbourhood environment. In the end, the nature of these domains shapes the 
life course trajectory of local residents in areas including health and social functioning 
(Figure 1.2). For details of each of the rules and domains, see Bernard et al. 86
 Bernard and co-workers86 suggest that health inequalities are determined 
by the resources to which individuals have access and that offered resources are not 
relevant for all population groups. Some groups are increasingly vulnerable and are 
more dependent on local sources. These concern individuals with reduced access to 
private transportation, residents in poor health or with low incomes and those who 
are likely to spend more time in their locality (elderly people, children, young parents, 
unemployed and immobile).
Figure 1.2 Domains in the neighbourhood environment




1.5   The context of our study
European cities share common features, such as population density or environment, 
but they largely differ regarding culture, wealth, the health of their citizens and many 
other issues. This is particularly visible when contrasting WE and CE cities. More 
speciﬁcally, the ongoing social, political and economic changes in CE countries have an 
effect on CE cities as well.
 In CE countries, before 1989, during the communist regime, urban living had 
a  particular meaning. Key ideas of official ideology – egalitarianism and collective 
values –were also manifested in urban planning. Cities were regarded as the focal 
points for carrying out the aspired to fast modernization of the economy and for the 
creation of a  just and classless society. The regime aimed for social, economic and 
spatial homogenization over time.90 A  key characteristic of the socialist city was the 
need-based administrative allocation of housing. This ensured some social mixing in 
large housing estates.
 WE cities have been characterised by less segregation and less social and 
spatial polarisation compared with, for example, US cities. This has been especially 
true for cities in countries with strong welfare regimes. However, there are many signs 
that polarisation and segregation are increasing. Although average living standards 
have increased over time, there are signs not only of growing income disparities but 
also of the poor getting poorer. The wealthier cities of WE also face the challenge of 
rising segregation and polarisation. Based on data from the EU Survey on Income and 
Living Conditions (EU-SILC), it has been shown that there is a higher share of severely 
materially-deprived individuals in the urban population compared with the rest of the 
population in the EU-15 Member States.91
 The importance of the characteristics of the place of living for individual health 
might vary in relation to the larger social, cultural and economic context. However, 
evidence on the social determinants of health in urban neighbourhoods from CE cities64 
as well as a comparison of CE and WE cities is limited.47 A comparative analysis allows 
an evaluation of the strength of the associations between the neighbourhood SES and 
risk factors in countries that are at different stages of their economic development. 
We explored the extent to which such variations exist between Slovakia and the 
Netherlands.
 Regarding the countries to be compared, the Slovak Republic is a  former 
communist country which was established in 1993 after the peaceful split of 
Czechoslovakia into Slovakia and the Czech Republic. The formerly centrally planned 
economy has since 1989 been transformed into a  market economy, and in 2004 
Slovakia joined the EU along with 9 other “new” Member States. Slovakia is among the 
world’s  top 70 in terms of total gross domestic product (GDP).92 The annual average 
unemployment rate in 2012 represented 14%.93
 The Netherlands is a constitutional monarchy with a rather long democratic 
tradition. Its economy is market-oriented and it is one of the founding members of 
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the EU. It is among the world’s top 20 in terms of total GDP.92 As opposed to Slovakia, 
it belongs among the EU countries with the lowest unemployment rates. In 2012 the 
annual average unemployment rate was 5.3%.93 Both countries belong among the 
countries with the lowest at-risk-of-poverty rates, having 13% and 11% of citizens, 
respectively, who live with an income below 60% of the national median income after 
social transfers.94
1.6   Aims of the thesis and its research questions
This thesis aims to provide insights on the association of area-level and of individual-
level SE indicators on various health outcomes and health behaviours among adults and 
elderly. It compares the urban context of two countries, Slovakia and the Netherlands, 
regarding the association of neighbourhood-level and individual-level SE characteristics 
with SRH, mental health and HRB. We further explore whether differences, if any, could be 
explained by the SE characteristics of citizens.
 The decision to invest in personal health is not freely chosen. It is inﬂuenced by, 
ﬁrstly, early life course inﬂuences on adult health (when most individuals are not competent 
to make informed choices); and secondly by contextual factors (that is, ambient risks that 
are imposed on individuals through their micro and macro environment or the behaviour 
of others).20 In line with this, we assumed different trends in the studied outcomes per age 
group; therefore, we analysed younger (19-64 years old) and older age groups (65 years 
and above) separately. We tried to answer the following research questions:
Research question 1:
Is the prevalence of poor self-rated health higher in more deprived neighbourhoods? If 
yes, can this be explained by individual SES and does it differ by country?
Research question 2:
Is the prevalence of mental health problems in the productive age group higher in deprived 
neighbourhoods and among deprived people? If yes, can the area-difference be explained 
by individual SES and does it differ by country?
Research question 3:
Is the prevalence of mental health problems among community-dwelling elderly higher 
in deprived neighbourhoods and among deprived people? If yes, can the area-difference 
be explained by individual SES and does it differ by country?
Research question 4:
Is the prevalence of health-risk behaviours higher in deprived neighbourhoods and 
among deprived people in the productive age group? If yes, can the area-difference be 





Is the prevalence of health-risk behaviours among community-dwelling elderly 
higher in deprived neighbourhoods and among deprived people? If yes, can the area-
difference be explained by individual SES and does it differ by country?
1.7   Outline of the thesis
This thesis is divided into eight chapters.
 Chapter 1 provides a  general introduction about SE health inequalities and 
about area-level studies and outlines the importance of research in this ﬁeld. It points 
out the main study outcomes (SRH, mental health, HRB) as well as the reasoning for 
making an international comparison. It also introduces the conceptual framework and 
research questions.
 Chapter 2 provides information about the design of the study. It describes 
data collection and the study samples used in this thesis. Furthermore, it provides 
a short description of the measures and analysis used.
 Chapter 3 describes the association of three area-level indicators and indi- 
vidual-level SE factors with the prevalence of poor SRH among citizens in Slovakia and 
the Netherlands by two age groups.
 Chapter 4 describes the association of mental health problems with neigh-
bourhood unemployment in the 19-64 age category and potential differences by coun-
try and the degree to which differences can be explained by the SES of residents.
 Chapter 5 describes the association of mental health problems with neigh-
bourhood unemployment in Slovakia and the Netherlands in non-institutionalised 
elderly and determines whether area differences, if any, could be explained by the SES 
of residents.
 Chapter 6 compares Slovakia and the Netherlands regarding differences in 
the prevalence of HRB (daily smoking, binge drinking, physical exercise, consumption 
of fruits and vegetables and overweight) in the 19-64 years age group by neighbour-
hood-unemployment and individual deprivation. It determines whether area differ-
ences, if any, could be explained by the SES of residents.
 Chapter 7 compares Slovakia and the Netherlands regarding differences in 
the prevalence of HRB (daily smoking, binge drinking, physical exercise, consumption 
of fruits and vegetables and overweight) in non-institutionalised elderly by neighbour-
hood-unemployment and individual deprivation. It examines whether area differenc-
es, if any, could be explained by the SES of residents.
 Chapter 8 presents and discusses the main ﬁndings of this thesis as well as 
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This chapter provides a  general overview of the origin of the data (2.1) and of the 
measures (2.2) and statistical analyses (2.3) used in this thesis.
 The design of the study was cross sectional. Both countries, Slovakia and 
the Netherlands, participated in the European Urban Health Indicators project survey 
(EURO-URHIS 2). This therefore allowed us to analyse data from urban populations in 
four cities from two countries.
2.1   Sample and procedure
The data was collected within the EURO-URHIS 2 in the two largest cities in Slovakia, 
Bratislava (the capital; 432,801 inhabitants in 2010) and Kosice (233,886 inhabitants in 
2010)1 and in two comparable Dutch cities, Amsterdam (the capital; 779,808 inhabitants 
in 2010) and Utrecht (311,367 inhabitants in 2010).2 Following the study protocol of 
EURO-URHIS 2, a  representative sample regarding age and gender comprising 1600 
persons from each city was drawn and stratiﬁed by two equal-sized age groups (19-64, 
≥65) and gender. In both countries all respondents received identical self-administered 
postal questionnaires along with a stamped return envelope. The questionnaires were 
accompanied by a cover letter with information about the project and the assurance of 
conﬁdentiality regarding each returned questionnaire.
 2.1.1 Procedures and response rates in Slovakia
Urban areas in the Slovak and Dutch cities were deﬁned in line with the Urban Audit.3 
Our study concerned urban neighbourhoods, and in both countries these concerned 
the lowest geographically deﬁned units. Slovak neighbourhoods concerned local 
administrative units on a lower level (the LAU 2 level), as deﬁned by Eurostat.4 Dutch 
neighbourhoods concerned areas based on postcode sectors.
Regarding the Slovak cities, a  representative sample was randomly selected by the 
Population Registry Office of the Slovak Republic. In order to promote the response, 
a raffle (nine gift vouchers of €10) and gift incentives (a bookmark with calendars) were 
used. Non-respondents were contacted repeatedly by two postal reminders and by 
telephone. Data collection lasted from September 2010 to March 2011.
 In the age category of 19-64 years cases of invalid addresses (n=156), deaths 
(n=5) and an inability to complete the questionnaire due to living/working abroad 
(n=20) were removed from the original sample. Thus, the overall response rate in this 
age category was 44.5% (n=631); refusals concerned 18.4% (n=261) and other non-
response 37.1% (n=527). Respondents did not differ from non-respondents regarding 
gender (Cohen’s W=0.09).
 In the age category of 65 and above the overall response rate was 44.0% 




incapacity to complete the questionnaire with living/working abroad (n=26). Refusals 
comprised 33.1% (n=500) and other non-responses 22.9% (n=347). Respondents did not 
differ from non-respondents regarding gender (Cohen’s W 0.03).
 2.1.2 Procedures and response rates in the Netherlands
 
Regarding Dutch cities a  representative sample was obtained from the municipal 
population registry in each city. As an incentive to participants, a  raffle (four gift 
vouchers of €50) was used in Amsterdam and a lottery (two vouchers of €100) was used 
in Utrecht. Non-respondents in Amsterdam were contacted in two mailings and in 
Utrecht also approached by phone calls. Data collection lasted from September 2010 
to January 2011.
 In the 19-64 years old the overall response rate was 42.6% (n=673) after 
removal of invalid addresses (n=22). No deaths or incapacities to complete the 
questionnaire occurred in this age group. Refusals represented 8.7% (n=137) and non-
respondents 48.7% (n=768). Respondents did not differ in an important way from non-
respondents regarding gender (Cohen’s W=0.13).
 In the age category of 65 years and above the overall response rate was 50.2% 
(n=795) after removal of cases of invalid addresses (n=4), deaths (n=5) and incapacities 
to complete the questionnaire (n=6). Refusals represented 24.0% (n=380) and other 
non-respondents 25.9% (n=410). Respondents did not differ from non-respondents 
regarding gender (Cohen’s W 0.001).
2.2    Measures
The original questionnaire of EURO-URHIS 2 was translated from English into Slovak and 
Dutch and back translated afterwards. Differences between the original and the back 
translation were discussed by the research team in order to optimise the translation.
The hierarchical structure of our data – citizens nested within neighbourhoods – yielded 
two levels of data. All variables on an individual level concerned data collected via the 
EURO-URHIS 2 questionnaire. Area-level variables were retrieved from the existing 
data sources or constructed from the EURO-URHIS 2 dataset. Brief information about 
the origin of the measures and a short description are provided in Table 2.1.
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Table 2.1 Brief overview of the variables and measures used in this study


























Dependent 6,7 Indicator of HRB
Daily frequency 
of consumption 























Independent 3,4,5,6,7 Indicator of SES
Financial strain EURO-URHIS 2, 2011 Independent 3,5,7 Indicator of SES
Economic activity Independent 4,6 Indicator of SES
Age Control 3,4,5,6,7
Gender Control 3,4,5,6,7





of the Slovak 
Republic and UWV 
WERKbedrijf
Independent 3,4,5,6,7
















Indicator of area 
deprivation





In all chapters we used cross tabulation and multilevel logistic regression to answer 
our research questions. Analyses were performed in the software packages SPSS (IBM, 
Chicago, Illinois, USA) (version 18 and 20 for Windows) and in MlwiN 2.02.6 Multilevel 
regression analysis is a statistical methodology that gives information on how health 
differences are distributed between the individual and the neighbourhood levels, 
quantiﬁes the clustering of individual health status within neighbourhoods and 
permits examination of cross level interactions between the effects of neighbourhood 
and individual level factors.7
 In the analyses, as an initial step we assessed the association of the selected 
health outcome with area deprivation in each country. Next, we continued with 
multilevel analyses to assess neighbourhood-level variance in the health outcome 
and to assess differences by tertiles of area deprivation. We computed odds ratios for 
tertiles of deprived neighbourhoods, crude and adjusted for potential confounders 
depending on the outcome. Differences between countries in the association with 
a health outcome were assessed by an interaction term. Finally, we added the measures 
of individual socioeconomic status (SES) to the model. For research questions number 
4 and 5, we additionally assessed country differences in the association of health-risk 
behaviours with SES. We did this by modelling the interaction of country with each 
measure of individual SES.
 Each studied outcome was modelled as a binary variable in multilevel logistic 
regression models of citizens (level 1) nested within neighbourhoods (level 2). Where 
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Background: Evidence shows that living in disadvantaged areas is associated with 
poor health. This may be due to the socioeconomic (SE) characteristics of both these 
residents and of the areas where they live. Evidence regarding this on Central European 
(CE) countries is scarce. Our aim was to assess whether the prevalence of poor self-
rated health (SRH) was higher in deprived urban areas, whether this can be explained 
by individual SES and whether this differed between Slovakia and the Netherlands 
per age group. Methods: We examined the association of urban-level data and 
individual-level SE factors from different urban areas in different countries (Slovakia, 
the Netherlands) using comparable urban health indicators and area indicators. We 
also obtained unique data from the EU-FP7 EURO-URHIS 2 project. Results: Multilevel 
logistic regression showed that poor SRH was associated with area deprivation in both 
countries. Regarding age by country, poor SRH occurred more frequently in the more 
deprived areas for the younger age group (≤64) in the Netherlands but for the older age 
group (≥65) in Slovakia. Moreover, Slovak citizens reported poor SRH signiﬁcantly more 
often than Dutch residents. Individual SES was signiﬁcantly associated with poor SRH 
in both age groups and both countries for most area-level SE measures. Conclusion: 
Individual SES is associated with SRH more strongly than area deprivation. Therefore, it 
is important to account for relative deprivation at an individual level when considering 
health-enhancing activities. Moreover, the effect of urban-area deprivation seems to 
differ between CE and WE countries.





With an ever-increasing number of urban citizens, the context of cities has become of 
a particular importance. Studies on urban neighbourhood differences have shown that 
living in disadvantaged areas is associated with poor health.1-6 This may be due to the 
socioeconomic (SE) characteristics of both these residents 7 and of the areas where they 
live.2,8-10
 Area-level SE differences in Western European (WE) 6,9,11-16 and Central 
European (CE) countries 17-20 are well documented. Studies on urban-level effects 
on health outcomes are mostly performed in the US 21, Canada 4, the UK 22 and WE 
countries.8 Findings of studies from Central-Eastern European (CEE) countries indicate 
that health of urban citizens might be worse in these countries in comparison with WE 
countries.23-25 A comparison on urban-level SE health differences between CE and WE 
countries is lacking.
 Slovakia and the Netherlands are typical examples of a CE and a WE country, 
respectively. Regarding Slovakia, to our knowledge the only available study is that 
of Rosicova et al., who found in a  series of ecological studies that socioeconomic 
and ethnic indicators predicted the standardised mortality rate and alcohol-related 
mortality rate among districts in Slovakia in men aged 20–64 years, as well as perinatal 
and infant mortality.18-20 Regarding the Netherlands, the effect of areas on health have 
been studied much more intensively.2,3,7,10,15,26,27
 Our study examined the impact of area-level and individual-level SE factors 
on the prevalence of poor SRH among urban citizens in Slovakia and in the Netherlands. 
Our aim was to assess whether the prevalence in poor SRH was higher in deprived 
areas, whether this can be explained by individual SES and whether this differed 
between Slovakia and the Netherlands per age group. We analysed younger and older 




The data was collected within the European Urban Health Indicators project (EURO-
URHIS 2) in the two largest cities in Slovakia, Bratislava (capital; 432,801 inhabitants in 
2010) and Kosice (233,886 inhabitants in 2010) 29, and in two comparable Dutch cities, 
Amsterdam (capital; 779,808 inhabitants in 2010) and Utrecht (311,367 inhabitants in 
2010). 30
 A representative sample regarding age and gender comprised of 1600 persons 
from each city was equally stratiﬁed by age groups (19-64, ≥65) and gender. In both 
countries all respondents received identical self-administered postal questionnaires 
along with a stamped return envelope. Questionnaires were accompanied by a cover 
letter informing about the project and a  conﬁdentiality statement on each returned 
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questionnaire. Sample sizes were determined in order to be able to estimate 
a  prevalence of 30% with a  95% conﬁdence interval of + / - 5%, i.e. from 25 to 35%: 
this leads to a sample of minimally 340 per age group in each country. In practice, we 
aimed at a  total sample of 800 respondents stratiﬁed by the two age groups (19-64, 
≥65). Power calculations were done for all cities participating in EURO-URHIS 2 jointly, 
by the EURO-URHIS 2 team.
 Regarding the Slovak cities, a representative sample was randomly selected by 
the Population Registry Office of the Slovak Republic. In order to motivate respondents, 
a raffle and gift incentives (a bookmark with calendars) were used. Non-respondents 
were contacted repeatedly by two postal reminders and by telephone. Data collection 
in Slovakia lasted from September 2010 to March 2011 and in the Netherlands from 
September 2010 to January 2011.
 Regarding Dutch cities a  representative sample was obtained from the 
municipal population registry in each city. As an incentive to participants, a  raffle (4 
gift vouchers of €50) was used in Amsterdam and a  lottery (2 vouchers of €100) was 
used in Utrecht. Non-respondents in Amsterdam were contacted in two mailings and 
in Utrecht also approached by phone calls.
 Invalid addresses (n=215), deaths (n=9) and incapacities to complete the 
questionnaire with living/working abroad (n=46) were deducted from the original 
Slovak sample size. Thus, the overall response rate in Slovakia was 44.2% (n=1296), 
with refusals accounting for 26.0% (n=761) and non-respondents for 29.8% (n=873). 
Respondents did not differ from non-respondents regarding age (F=134.7, t=-0.77, 
p=0.44) and gender (Ȥ²=1.92, p=0.17). The overall response rate in the Netherlands was 
46.9% (n=1484), after invalid addresses (n=26), deaths and the incapacity to complete 
the questionnaire (n=9) were subtracted. Refusals represented 16.3% (n=517) and non-
respondents 36.8% (n=1164). Differences between respondents and non-respondents 





The original questionnaire of EURO-URHIS 2 was translated from English into Slovak/
Dutch and back translated.
Individual-level data
Self-rated health (SRH) was measured by a  single question: How is your health in 
general? (The European health interview survey, 2006) Answering options were very 
good (1), good (2), fair (3), bad (4), very bad (5). The answers were dichotomised as poor 
((very) bad, fair) and (very) good health.
 The socioeconomic status (SES) of individuals was measured by educational 
level, household income and ﬁnancial strain. Education was assessed by a  question 
on the highest educational level attained (The European health interview survey, 
2006). Responses were divided into three categories. No formal education and primary 
education were grouped together as low educational level. The other two groups 
represent respondents with secondary and university education, respectively.
 Household income was measured by self-reported annual household income 
(The European health interview survey, 2006). Composition of the household was 
measured by asking for the number of adults aged 18 and over and children aged 0 to 
17 who live in household. The income per capita was adjusted for the household size 
by using the OECD modiﬁed scale and dividing the number of adults and children in 
the household.31 It was then divided into tertiles, with low, medium and high income 
category.
 Financial strain (EURO-URHIS 2, 2011) was assessed by asking respondents “Do 
you have enough money for daily expenses, e.g. accommodation, travel, clothing, 
food?” with answer options of yes or no.
Neighbourhood-level data
Unemployment rates and the proportion of primary and university educated residents 
were used to describe the SES of neighbourhoods.
 Slovak neighbourhoods concerned local administrative units on the lower 
level (the LAU 2 level) as deﬁned by Eurostat.32 This level is the smallest geographical 
unit for which Slovak Census data are available. Dutch neighbourhoods concerned 
areas based on postcode sectors.
 We used Census data for Slovak 33 and municipality data for Dutch neighbourhoods34 
for the total proportion of unemployed people (Unemployed ≥ 16 years looking for their ﬁrst job 
or having worked before). Area-level indicators on primary and university educated residents 
were constructed from the EURO-URHIS 2 survey. Area-level indicators for the educational 
level of residents were constructed as follows: we constructed weighting factors by two 
age groups (19-64, 65+) per city and gender. We then calculated the weighted proportion 
of residents by areas and divided them into tertiles according to the proportion of primary 
and university educated residents. Data regarding neighbourhoods were split into tertiles 




First, we assessed differences in poor SRH by area deprivation using chi-square 
tests. Second, we employed multilevel analyses to assess differences in SRH by area 
deprivation. We computed the odds ratio for tertiles of neighbourhood deprivation 
measures, crude and adjusted for age, sex, and their interactions. We then added 
country to the model, and assessed the interaction of country with area deprivation. 
Third, we added the measures of individual SES to the model and assessed whether they 
explained differences in SRH. Next to the crude model (with one of the area measures 
included), we adjusted for the various measures of individual-level SES separately 
and jointly. Finally, median odds ratios (MOR) were calculated as interpretable measures 
of neighbourhood-level variance.35 Poor SRH was modelled as a binary outcome variable 
in logistic regression models of citizens (level 1) nested within neighbourhoods (level 2). 
Multilevel regression analyses were performed in MlwiN 2.02.36 We also used SPSS 18.
Results
Characteristics of the sample
The Slovak sample comprised 1248 respondents from 61 neighbourhoods. The Dutch 
sample comprised 1404 respondents living in 201 neighbourhoods. The distribution of 
respondents’ background characteristics and area characteristics with the main study 
variables, with means and standard deviations for two age groups per country, are 













































































































































































































































































































































































































































































































































































































































































































































































 Respondents from the least favourable neighbourhoods for each type of area 
deprivation reported poor health more often than other respondents (Table 3.2 and 
Table 3.3, Model 1). The prevalence of poor health was signiﬁcantly higher for both 
age groups in the least favourable neighbourhood regarding university education and 
further in the age group of 65 and above with the area indicator for primary education. 
Applying multilevel regression, we found that poor SRH was associated with area 
deprivation, but that the results differed by type of area indicator and by age group.
Differences in SRH, 19-64 years olds (Table 3.2)
In 19 to 64-year-olds the relationship between SRH and area deprivation differed 
between countries as shown by the statistically signiﬁcant interactions of area 
indicators (university and primary education) by country (Model 2). In the Netherlands, 
respondents from the least favourable areas regarding university education (OR 2.95, 
95% CI 1.79-4.84), primary education (OR 2.83, 95% CI 1.74-4.61) and unemployment 
(OR 1.81, 95% CI 1.13-2.91) (Model 2) reported poor SRH more often than respondents 
from the most favourable neighbourhoods. These area differences between countries 
diminished after inclusion of indicators of individual SES. Overall, in the fully adjusted 
models, Slovak respondents reported poor SRH signiﬁcantly more often than Dutch 
respondents in areas characterised by high proportions of primary educated and 
unemployed residents (OR 2.06, 95% CI 1.20-3.53 and OR 2.09, 95% CI 1.22-3.60, 
respectively) (Model 3). Indicators of individual SES were signiﬁcantly associated with 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Differences in SRH, 65 years old and over (Table 3.3)
The relationship between two area indicators – university and primary education – 
and poor SRH did not differ between countries (Model 2). However, it differed for the 
third area indicator – neighbourhood unemployment: Dutch elderly from the least 
favourable neighbourhoods had higher odds of reporting poor health (OR 1.93, 95% 
CI 1.36-2.75) than Slovak residents from the same type of neighbourhoods (OR 0.61; 
multiplication of the interaction effect by the main effect, i.e. 0.32 x 1.93=0.61). After 
inclusion of all SES indicators, this relationship changed and Slovak elderly from the 
most favourable neighbourhoods were more likely to report poor health (OR 3.65, 95% 
CI 2.38-5.61) (Model 3) than Dutch residents from the same type of neighbourhoods.
 Furthermore, in the fully adjusted model a  stronger gradient relationship 
between the area indicator university education and SRH was observed in Slovak 
elderly than in Dutch elderly (Model 3). In elderly, all individual SES indicators were 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































This study explored the impact of area-level and individual-level SE factors on the 
prevalence of poor SRH among urban citizens in Slovakia (Bratislava and Kosice) and 
in the Netherlands (Amsterdam and Utrecht) in two age groups (19-64 old and 65 and 
over). We had four main ﬁndings. First, in both countries, poor SRH was associated 
with area deprivation, but the results differed by type of area indicator and by age 
group. Second, Slovak citizens reported poor SRH signiﬁcantly more often than 
Dutch residents. Third, the pattern differed by country and age group regarding the 
association between poor SRH and area deprivation. In the younger age group a strong 
association between poor SRH and area deprivation was found for all three area-level 
indicators in the Netherlands but not as much in Slovakia. The reverse was observed for 
the elderly. For Slovakia we found a strong association among the elderly, but this was 
weak for the Netherlands. Fourth, individual SE factors were signiﬁcantly associated 
with poor SRH in both age groups and both countries.
 In line with previous studies 1-6 our results conﬁrmed the association of poor 
health with area deprivation. The risk of reporting poor health was higher for Slovak 
residents than for the Dutch. This supports the conclusions of Bobak et al. 37 that the 
high frequency of poor SRH in CEE is unlikely to be an artefact. CE countries have 
repeatedly been shown to have worse health outcomes than WE countries.41,42 Overall, 
in both countries a part of the poor SRH was explained by inclusion of demographic and 
individual-level SE characteristics. This indicates that these individual factors account 
for a  part of the area characteristics, i.e., that an aggregation effect occurs, and this 
holds similarly for WE and CE countries.
We further observed that in the 19-64-years-old age group the risk of reporting poor SRH 
was higher for Slovak residents than for the Dutch, particularly in areas characterised 
by a  high proportion of primary educated and unemployed residents, although no 
clustering effect of poor SRH was observed in this age group. On the contrary, a study 
by Agyemang et al.10 in Amsterdam showed signiﬁcant differences in SRH between 
neighbourhoods independent of individual-level demographic and SE factors. This 
discrepancy may be attributed to differences in the neighbourhood indicators used 
in our study. It is possible that area indicators – primary and university education – 
might not reﬂect a  clustering for SRH, as opposed to a  number of area indicators of 
psychosocial stressors (i.e. feeling unsafe, nuisance from neighbours, etc.) used by 
Agyemang et al.10
 Our observation of a  steeper gradient regarding area deprivation in the 
younger age group in the Netherlands may suggest that SE residential segregation 
is more advanced in the Netherlands than in Slovakia. This explanation may be 
supported by the study of Dragano et al. 23 who found relatively weak effects of 
urban neighbourhoods on health behaviours in Czech Republic than in Germany. We 
hypothesise, similarly as Dragano et al. 23, that this may be due to the communist past 




in Czech Republic. The communist regimes declared social equality as a priority, and 
cities and neighbourhoods were planned and constructed to house an equal society, 
where SE class differences were diminished. However, the fact that we didn’t detect 
the area differences in Slovakia does not mean that the residential segregation has not 
yet started. One of the possible explanations for this may be that the LAU2 level units 
which we used as a second level variable in Slovak cities, may not reveal differences 
between areas because the units are too robust. We assume that although residential 
segregation was not found in Slovakia it may yet be visible in the future as economic 
transformations proceed.
 On the other hand, the gradient in reporting poor health for the elderly was 
much steeper in Slovakia than in the Netherlands. In line with this, Vignoli and De 
Santis38 presented two ideas. The ﬁrst is that those who have spent their adolescent 
and adult years in environments of relative economic deprivation are economically 
worse off also in their old age. Second, if economically developed areas are also more 
expensive, then those who are relatively worse off tend to leave them and to move 
towards cheaper, but also more depressed areas, where they also reside in their old age. 
These ﬁndings open several questions for discussion regarding differences between 
and within WE and CE countries in social security and healthcare systems.
Strengths and limitations
One of the strengths of this study is that we used a standardised sampling, recruitment 
and data collection protocols, which allowed us to make a  proper and international 
comparison and assessment of health characteristics of the urban population. Further, 
we respected the hierarchical nature of the data and applied multilevel analyses. 
Additionally, we used neighbourhood-level variables separately in the analyses to 
avoid collinearity, and we examined the unique contribution of each component.39
We are aware of some limitations of our study. First, neighbourhoods varied somewhat 
regarding the number of respondents and residents. Despite the fact that we used the 
smallest geographical units available in both countries, it resulted in a relatively small 
number of units in the Slovak cities as opposed to the Dutch cities with a high number 
of units per city. If it were possible to use smaller units in Slovakia, then probably larger 
differences between Slovak urban neighbourhoods would have been found. This may 
have possibly biased our results, but evidence regarding small areas suggests that the 
choice of the geographical classiﬁcation level has only a  small impact on the size of 
health differences by area deprivation.26 Another limitation is the use of area-level 
indicators constructed from the individual-level variables for the primary and university 
area indicator. However, this is in line with previous studies.40 A third limitation is the 
cross-sectional design of our study, which does not allow us to disentangle causal 
relationships between area deprivation and health of residents. Longitudinal designs 
are needed for this. A ﬁnal limitation is the relatively low response rate; however, with 
regard to Slovakia, respondents did not differ from non-respondents in age and gender 
characteristics, and in the Netherlands the differences were trivial. However, university 
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educated residents in both countries were somewhat overrepresented. This may 
have led to some overestimation of mean SRH in these cities but is less likely to affect 
between-country comparisons as it affected both countries; the same holds for the 
rather similar response rates in both countries, limiting the likelihood of a confounding 
effect on country differences.
Implications
The observed disparities in poor SRH by area deprivation in Slovak and Dutch cities 
added to understanding how urban living shapes the health of urban populations in 
WE and CE countries.
 Our ﬁnding of SE differences in SRH at both the individual-and area-level 
implies that area deprivation is not a fully adequate measure of individual SES, despite 
its frequent use as such. Our ﬁndings may be used by local policy makers in both 
countries in preparing policy documents with a focus on social determinants of health 
in local/urban settings. Moreover, policy makers from the post-communist countries 
should face two challenges: on one hand to keep the observed equity between the 
younger populations and on the other to combat the problems that the elderly might 
meet in deprived areas. Further research is needed particularly in Slovakia in order to 
assess more precisely area-level inﬂuence on health of the residents. This requires data 
about even lower units than the LAU2-level for proper detection of neighbourhood 
variances. Selection of other relevant SE characteristics of areas, such as vandalism or 
crime in an area,27 will also help local policy makers make better adjustment of policies 
on social health determinants.
Conclusion
We explored whether individual SES is associated with SRH more strongly than area 
deprivation. Slovak citizens reported poor SRH signiﬁcantly more often than Dutch 
residents. While the association between poor SRH and area deprivation in younger 
age groups for Slovakia was rather ﬂat, for the Netherlands it was steeper, with a higher 
prevalence of poor SRH in deprived areas. In contrast, for the elderly the association 
of SRH and area deprivation was steeper in Slovakia, but ﬂat for the Netherlands. 
Individual SES was signiﬁcantly associated with poor SRH in both age groups and both 
countries for most area-level measures. These ﬁndings open several questions for 
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Conclusive evidence on the association of mental health problems (MHP) with area 
unemployment is lacking in regard to Central European cities. We obtained data on 
residents aged 19-64 from Slovak and Dutch cities from the FP7 EURO-URHIS 2 project. 
Multilevel logistic regression showed that the association between MHP (GHQ-12-total 
score ≥2) and area unemployment was strong in the Netherlands, but absent in Slovakia. 
Slovak citizens from the most favourable neighbourhoods had nearly double the risk of 
MHP than their Dutch counterparts. Individual-level socioeconomic characteristics did 
not explain area differences. The effect of urban-area unemployment seems to differ 
between Central European and Western European countries.
Key words: urban health; mental health; area deprivation; socioeconomic inequalities




The urban context is known for a  frequently higher prevalence of mental health 
disorders.1-3 This especially concerns deprived neighbourhoods.4,5 This phenomenon 
is explained in two ways. First, there is a  higher occurrence of stressors in deprived 
urban areas, such as crowding and noise,6 a densely built environment,2 more crime 
and violence in the area, a  lack of green spaces7 and a  lack of economic resources,8 
which may function as triggers of mental health problems (MHP). Second, a selective 
migration of residents may occur to and within cities; i.e. people with poor (mental) 
health tend to move to poor urban neighbourhoods9 or those with poor mental health 
are less able to move out of poor urban neighbourhoods than their neighbours with 
good mental health.
 Studies that examined the effect of neighbourhood socioeconomic 
position on mental health disorders are not consistent in their ﬁndings.4 Some 
studies concluded that living in socially and economically deprived neighbourhoods 
contributed to an increased risk of mental health disorders independent of individual 
characteristics.5,10,11 Others reported that a higher prevalence of mental health disorders 
in socioeconomically disadvantaged neighbourhoods is the result of a concentration of 
residents with low socioeconomic status in deprived neighbourhoods.12-14
 To our knowledge only three studies have estimated the prevalence of 
mental health problems in urban areas in the healthy adult population in Central 
European (CE) countries.12,15,16 From those, only one12 examined the association between 
depressive symptoms and socioeconomic area deprivation (in the Czech Republic). The 
other two15,16 provide evidence that the so-called East–West health gap is also present 
for mental health. They found a  higher prevalence of depressive symptoms in the 
urban population in Poland and Russia compared with the Czech Republic.
 However, a  direct comparison of a  Central and a  Western European (WE) 
country regarding mental health problems in deprived urban areas has not yet 
been performed. Thus, we wanted to compare Slovakia and the Netherlands, two 
countries which are both participating in the EURO-URHIS2 project. These countries 
are in different stages of economic development, offering the possibility of observing 
potential differences or similarities in factors associated with the mental health of 
urban residents.
 The Slovak Republic is a former communist country which was established in 
1993 after the peaceful split of Czechoslovakia into Slovakia and the Czech Republic. The 
formerly centrally planned economy has been transformed into a market economy and 
in 2004 Slovakia joined the European Union (EU) with other 9 “new” Member States. 
Slovakia is among the world’s top 70 in terms of total gross domestic product (GDP).17 
The annual average unemployment rate in 2012 represented 14%.18 The Netherlands is 
among the world’s top 20 in terms of total GDP17 and is one of the founding members 
of the EU. As opposed to Slovakia, it belongs among the EU countries with the lowest 
unemployment rates. In 2012 the annual average unemployment rate was 5.3%.18 Both 
CHAPTER 4
56
countries belong to the countries with the lowest at-risk-of-poverty rates, having 13% 
and 11% of citizens, respectively, who live with an income below 60% of the national 
median income after social transfers.19,20
 The main aims of this study were 1) to examine whether the prevalence of MHP 
was higher in deprived neighbourhoods regarding area unemployment; 2) whether the 
association of MHP with area unemployment differed by country; and 3) whether this 
could be explained by the socioeconomic characteristics of citizens. We restricted our 
analysis to people aged 19-64 years.
Methods
Sample and procedure
Data was collected within the European Urban Health Indicators project (EURO-URHIS 
2) in the two largest cities in Slovakia – Bratislava (capital; 432,801 inhabitants in 
2010) and Kosice (233,886 inhabitants in 2010) – and in two comparable Dutch cities, 
Amsterdam (capital; 779,808 inhabitants in 2010) and Utrecht (311,367 inhabitants 
in 2010). In each city a  representative sample of 800 persons aged 19-64 years was 
approached, stratiﬁed by gender. All respondents received identical self-administered 
postal questionnaires in their own language along with a  stamped return envelope. 
Questionnaires were accompanied by a  cover letter informing about the project and 
a conﬁdentiality statement on each returned questionnaire.
 Regarding the Slovak cities, the sample was randomly selected by the 
Population Registry Office of the Slovak Republic. In order to motivate respondents, 
a raffle (9 gift vouchers of €10) and gift incentives (a bookmark with calendars) were 
used. Non-respondents were contacted repeatedly by two postal reminders and by 
telephone. Data collection lasted from September 2010 to March 2011.
 Regarding the Dutch cities the sample was randomly selected from the 
municipal population register in each city. As an incentive to participants, a raffle (4 gift 
vouchers of €50) was used in Amsterdam and a lottery (2 vouchers of €100) was used 
in Utrecht. Non-respondents in Amsterdam were contacted in two additional mailings 
and in Utrecht also approached by phone calls. Data collection lasted from September 
2010 to January 2011.
 Invalid addresses (n=156), deaths (n=5) and an inability to complete the 
questionnaire due to living/working abroad (n=20) were deducted from the original 
Slovak sample size. Thus, the overall response rate in Slovakia was 44.5% (n=631); 
refusals concerned 18.4% (n=261) and other non-response 37.1% (n=527). Other non-
response concerned respondents who did not give any response and had invalid/
unreachable phone numbers. Respondents did not differ from non-respondents 
regarding gender (Cohen’s W=0.09).
 The overall response rate in the Netherlands was 42.6% (n=673), after 
invalid addresses (n=22) were subtracted. No deaths or incapacities to complete the 
questionnaire occurred. Refusals represented 8.7% (n=137) and non-respondents 
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48.7% (n=768). Respondents did not differ from non-respondents regarding gender 
(Cohen’s W=0.13).
Measures
The original questionnaire of EURO-URHIS 2 was translated from English into Slovak 
and Dutch and back translated afterwards. Differences between the original and back 
translations were discussed by the research team to optimise the translation.
Individual-level data
Mental health problems were measured by the General Health Questionnaire 
(GHQ-12).21 The GHQ-12 was developed as a  screening tool to detect individuals that 
have, or are at risk of developing, psychiatric disorders. It measures common mental 
health problems/domains of depression, anxiety, somatic symptoms and social 
withdrawal. The questions of the GHQ regard the past 2 weeks (e.g., constantly under 
strain, feeling unhappy and depressed). Next, respondents have to rate how usual 
this is for them on a four-point scale. We scored responses bi-modally (0-0-1-1), with 
reversing of responses where needed, so that the higher the score, the more problems 
a respondent has met. Having mental health problems was then deﬁned as a GHQ-total 
score ≥2, following the manual. Missing data were imputed if numbering maximally 
two, using the average score. The Cronbach’s alpha in our sample was 0.88.
 Socioeconomic status of respondents was measured by educational level, 
household income and economic activity. Education (The European health interview 
survey, 2006) was assessed by a  question on the highest educational level attained. 
Responses were divided into three categories. No formal education and primary 
education were categorised as low educational level. The other two groups represent 
respondents with secondary and university education, respectively.
 Composition of the household concerned the number of adults aged 18 and over 
and children aged 0 to 17 who lived in the household. Household income was measured 
by self-reported annual household income (The European health interview survey, 
2006). The income per capita was adjusted for household size by the OECD modiﬁed 
scale by dividing by the number of adults and children in the household.22 This was 
then divided into tertiles of adjusted household income (low, medium, high) and was 
separately categorised for Slovakia and for the Netherlands.
 Economic activity of respondents was measured by a  question about their 
occupational category, which comprised (1) employed, (2) unemployed, (3) housewives, 
(4) students, (5) long-term work disabled and (6) pensioners. The housewives category 
may include also men who stay at home. Respondents answering with option 1 were 
tracked as economically active and with options 2 to 6 as economically inactive.
 
Neighbourhood-level data
Neighbourhood unemployment rate was chosen as the measure of area deprivation, 
as it might be a  source of urban stressors and have an impact on the mental 
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health of residents in a  neighbourhood. Slovak neighbourhoods concerned local 
administrative units on the lower level (the LAU 2 level) as deﬁned by Eurostat.23 Dutch 
neighbourhoods concerned areas based on postcode sectors. We used Census data for 
Slovak neighbourhoods24 and registered unemployment municipality data for Dutch 
neighbourhoods25 for the total proportion of unemployed residents (Unemployed ≥ 16 
years looking for their ﬁrst job or having worked before). Data were split into tertiles of area 
unemployment (least favourable, medium and most favourable) and were separately 
categorised for Slovakia and for the Netherlands.
 Analyses were done on the sample of respondents with non-missing values 
on MHP and area unemployment.
Statistical analyses
First, we assessed the differences in MHP in each country by tertiles of area unemployment 
using chi-square tests. Second, we employed multilevel analyses to assess differences 
in MHP by area deprivation. We computed the odds ratios for the tertiles of deprived 
neighbourhoods, crude and adjusted for age, sex and their interactions. We then added the 
country to the model and the interaction of the country with area unemployment. Third, 
we added the measures of individual SES to the model (education, household income, 
economic activity), separately and jointly, and assessed whether these explained area 
differences in MHP. We repeated the analyses with unemployment as a continuous variable 
for both countries combined. Moreover, we repeated both analyses per country.
 We computed median odds ratios (MOR) as interpretable measures of 
neighbourhood-level variance. The MOR is the median value of the odds ratios between 
the area with the highest risk and the area with the lowest risk when randomly picking out 
two areas. It shows the extent to which the individual probability of MHP is determined by 
residential area. It thus quantiﬁes contextual effects on an odds ratio scale. For example, if 
the MOR is 1.50, this shows that in the median case the individual odds of having mental 
health problems are increased 1.5 times when randomly selecting two persons in different 
areas.26
 The occurrence of MHP was modelled as a  binary outcome variable in logistic 
regression models of citizens (level 1) nested within neighbourhoods (level 2). Multilevel 
regression analyses were performed in MlwiN 2.02.27 All other analyses were done using 
IBM SPSS 20.
Results
Characteristics of the sample
The Slovak sample comprised 616 respondents from 31 neighbourhoods. The mean age 
of the residents was 46.2 years (SD=11.8); 41.9% were men. The Dutch sample comprised 
659 respondents living in 98 neighbourhoods. The mean age of the residents was 40.1 
years (SD=12.2); 42.6% were men. Respondents’ background characteristics and area 
characteristics per country are described in Table 4.1 and Table 4.2.
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Table 4.1 Background characteristics of the samples per country, age-range 19-64 yearsa
Total sample (N=1275)
Slovakia (N=616) Netherlands (N=659) Pb
Age
Mean age (±standard deviation) 46.2 (±11.8) 40.1 (±12.2) n.s.
N % N %
Sex n.s.
Men 258 41.9 281 42.6
Mental health problems n.s.
Yes 242 39.3 258 39.2
Adjusted household income (€) 11912.0 38072.8 <0.001
Mean (±SD) (9965.2) (49755.2)
Adjusted household incomec
Low 178 33.2 172 33.4
Medium 182 34.0 171 33.2
High 176 32.8 172 33.4
Educational level <0.001
Low 30 4.9 43 6.6
Secondary 294 47.8 229 35.1
University 291 47.3 380 58.3
Economic activity <0.001
Economically inactive 215 35.1 159 24.4
a percentages do not always add up to 100% due to rounding
b chi-square test for categorical and t- test for continuous variables
c Categories of adjusted household income (in Euros): for Slovakia low <5820.00, medium 5820.01-9333.33, high 
>9333.34; for the Netherlands low < 17 692.31, medium 17 692.32-33 333.33, high > 33 333.34
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Table 4.2 Area characteristics per country, age group 19-64
Area characteristics
Number of neighbourhoods
Number of respondents per 
neighbourhood Slovakia (n=31) The Netherlands (n=98)




Tertiles of neighbourhood 
unemployment
Neighbourhood unemployment (Mean, (SD))
Slovakia The Netherlands
Least favourable 19.80 (1.95) 8.85 (1.52)
Medium favourable 16.64 (0.81) 5.12 (0.95)
Most favourable 8.48 (1.45) 2.79 (0.51)
 The overall rates of MHP did not differ between Slovakia (39.3%) and the 
Netherlands (39.2%). However, there were between-country differences in the 
prevalence of MHP regarding tertiles of area unemployment. In Slovakia, we did 
not observe a  gradient relationship. Forty percent of the respondents in the most 
favourable neighbourhoods had an increased GHQ-12 score, indicating mental health 
problems, compared with 35.4% in the least favourable neighbourhoods. On the other 
hand, we did ﬁnd a gradient for the Netherlands. MHP occurred more frequently among 
respondents from the least favourable neighbourhoods (46.9%) compared to the most 
favourable neighbourhoods (29.6%) (Table 4.3). Differences between the level of area 
unemployment and the occurrence of MHP were signiﬁcant in the Netherlands but not 
in Slovakia.
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Table 4.3 Prevalence of an elevated score on the General Health Questionnnaire-12 by 
tertiles of neighbourhood unemployment rate in urban neighbourhoods in Slovakia 
(Bratislava, Kosice) and in the Netherlands (Amsterdam, Utrecht) among 19-64 years 
old
Elevated score on GHQ-12
(cases/population; (percentage))
Slovakia (n=616) The Netherlands (n=659)
Area deprivation (unemployment)
Most favourable 100/250 (40.0%) n.s. 66/223 (29.6%) *
Medium favourable 74/174 (42.5%) 93/225 (41.3%)
Least favourable 68/192 (35.4%) 99/211 (46.9%)
Overall 242/616 (39.3%) 258/659 (39.2%)
Signiﬁcance levels Ȥ² statistics; * p<0.001, n.s.=p>0.05
 Multilevel logistic regression showed that the relationship between MHP 
and area unemployment remained statistically signiﬁcant after adjustment for age/sex 
and their interactions (Table 4.4) (Model 1). The trends, however, differed by country, 
as shown by the statistically signiﬁcant interaction of area unemployment by country 
(Model 2). In the Netherlands the occurrence of MHP followed a gradient distribution. 
Dutch residents from the medium (OR 1.68, 95% CI 1.13-2.51) and the least favourable 
(OR 2.12 , 95% CI 1.42-3.17) neighbourhoods had a  higher risk of MHP than residents 
from the most favourable neighbourhoods. On the other hand, a ﬂat distribution was 
observed in Slovakia. While residents from the medium favourable areas in Slovakia 
had 14% increased odds of MHP (OR 1.14; multiplication of the interaction effect by 
the main effect 0.68*1.68=1.14) compared with residents from the most favourable 
neighbourhoods, residents from the least favourable areas had a slightly lower odds 
(OR 0.83; 0.39*2.12=0.83) of MHP compared with residents from the most favourable 
neighbourhoods.
 Overall, the risk of MHP signiﬁcantly differed between Slovakia and the 
Netherlands for the most favourable tertiles. As can be seen in Model 2, Slovak 
citizens from the most favourable neighbourhoods had almost double the risk of MHP 
compared with Dutch citizens (OR 1.66, 95% CI 1. 11-2.47) from the same type of areas.
 Adjusted for individual SES, the association between MHP and medium and 
least favourable socioeconomic position of areas was strongest for the Netherlands 
after adjustment for income (Model 3). This adjustment increased for individual income 
the OR of MHP for the residents of the least favourable Dutch neighbourhoods by 17.9% 
(Model 2 vs. Model 3). The biggest difference in the gradient between Slovakia and the 
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Netherlands was found after adjustment for education (Model 4). The difference in SE 
gradient between Slovakia and the Netherlands became even bigger after adjustment 
for all indicators of individual SES jointly (Model 6).
 Area clustering of MHP was observed in almost all models, apart from those with 
an adjustment for income status (Model 3) and for all individual SE indicators (Model 6).
 Repeating the analyses with unemployment as a  continuous variable 
showed that in a  fully adjusted model in the Netherlands, the risk of MHP increased 
with neighbourhood unemployment (OR 1.11, 95% CI 1.03-1.19). This differed between 
the Netherlands and Slovakia, as the interaction of area unemployment by country 
was statistically signiﬁcant (OR 0.88, 95% CI 0.81-0.95). Within this analysis the risk of 
MHP in Slovak neighbourhoods was not signiﬁcantly higher than in the Netherlands 
(OR 0.86, 95% CI 0.54-1.37). Analyses per country yielded ﬁndings for both countries 
which resembled those for the combined approach, regarding unemployment both as 
a categorical and as a continuous variable (results not shown).
























































































































































































































































































































































































































































































































































































































































































































































































































































































































We found that the association between the neighbourhood-unemployment rate 
(measured either as continuous or categorical variable) and MHP differed between the 
Netherlands and Slovakia. We observed a gradient relationship regarding the rate of 
MHP and area unemployment in the Netherlands, but not in Slovakia. Further, the two 
countries differed in rates of MHP for the most favourable tertiles of area unemployment, 
but did not differ in overall prevalence of MHP. Finally, individual-level socioeconomic 
characteristics did not explain the differences between the countries in the association 
of area unemployment with MHP.
 Several previous studies reported that neighbourhood SES was associated 
with mental health and that mental disorders occur more frequently in low SES 
areas.10,11 This was observed in the Netherlands, too, where the risk of MHP gradually 
increased with the degree of area unemployment. For instance, residents from the 
least favourable neighbourhoods had nearly double the risk of developing MHP than 
residents from the most favourable areas. Similar outcomes were found in the past by 
Reijneveld and Schene13 in Amsterdam, where the prevalence of mental disorders was 
higher in areas with high unemployment rates.
 In contrast, in Slovakia we did not ﬁnd a  relationship between area 
unemployment and the occurrence of MHP, i.e. residents from the least favourable 
neighbourhoods did not have a  greater risk of MHP than others. This unexpected 
ﬂat distribution may have roots in the communist past. First, in that time, urban 
development policy was linked to the main idea of the former regime: to establish 
social and economic equality. Housing was a  political priority and was universally 
affordable due to extensive subsidies and macroeconomic price regulation.28 Second, 
urbanisation was driven by intensive industrialisation. Rural migration to industrial 
centres generated an excessive demand for new housing, which was met by the mass 
production of large-scale, high-rise blocks of ﬂats. Nowadays, given the availability 
of affordable loans and the demands for one’s  own housing, large housing blocks 
which are unique for neighbourhoods within Bratislava and Kosice are still inhabited 
by residents with different types of socioeconomic backgrounds. However, in a study 
from the Czech Republic, another Central European country, a  gradient relationship 
(although weak) in depressive symptoms and the proportion of unemployed residents 
in urban areas was observed.12
 Slovak citizens from the most favourable neighbourhoods had nearly twice 
the risk of MHP than Dutch citizens from the most favourable neighbourhoods. This 
shows that living in high SES neighbourhood does not necessarily mean the same for 
(mental) health in all countries. Initially, we expected that our result would be due to 
differences in the economies of the studied countries regarding income inequality. 
However, the Gini coefficient, the measure for inequality, in 2010 was similar for 
Slovakia (25.9) and for the Netherlands (25.5).29 In this case, regarding the Netherlands 
and Slovakia, a partial explanation might be due to the different economic situation in 
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these countries; e.g., a survey on income and living conditions carried out by Eurostat 
shows that in 2011 the proportion of the population in severe material deprivation in 
densely populated areas was 8.5% in Slovakia and 3.2% in the Netherlands.30 Similarly, 
CE countries have been shown to have worse health outcomes than WE countries.31,32 
Further, it provides evidence on the importance of area-level studies in CE countries, 
even if the overall crude rates of MHP are very similar (39.3% in Slovakia and 39.2% in 
the Netherlands).
 We also found that individual-level socioeconomic characteristics did not 
explain the between-country differences in the association of area unemployment 
with MHP. For the Netherlands, the relationship between MHP and area unemployment 
remained statistically signiﬁcant after adjustment for demographic and SE characteristics 
of the residents concerned. Thus it seems that in the Netherlands the place of residence 
matters and that neighbourhood unemployment rates inﬂuence residents’ health 
independently from their individual SE position. This contrasts previous ﬁndings,13 in 
which most of the area differences were explained by the SE characteristics of residents. 
One explanation could lie in the methodological differences (personal interviews vs. 
postal questionnaires in our study, the inclusion of another Dutch city in our study). 
Another explanation may be real changes in time, since the studies are almost 20 years 
apart. A  more recent study from Amsterdam33 reports signiﬁcant differences in self-
rated health between neighbourhoods independent of individual-level demographic 
and SE factors. This may be interpreted as meaning that Dutch neighbourhoods have 
become more socioeconomically heterogeneous over time.
 Furthermore, difference in the gradient between Slovakia and the 
Netherlands became biggest after inclusion of educational level of residents. This 
implies that in both Dutch cities a relatively large number of educated residents - like 
students - live in deprived areas. In particular, university students mostly choose their 
address independent of the SE position of a neighbourhood when they start living on 
their own.34
Study strengths and limitations
The strengths of our study are that we used standardised sampling, recruitment and 
data collection protocols developed within the EURO-URHIS2 project. Data collection 
was carried out in both countries at the same time of the year, making seasonal 
inﬂuences on mental health problems unlikely to cause inter-country differences. 
Next, we used a  cross-culturally valid instrument to detect MHP.35 To our knowledge 
this was the ﬁrst study comparing a Central and Western European country which used 
the GHQ-12 in the adult urban general population.
Furthermore, we respected the hierarchical nature of the data and applied multilevel 
analyses.
 A  limitation is the relatively low response rate, although the differences 
between respondents and non-respondents were trivial or small (Cohen’s  W in both 
countries were < 0.2) and the response rates were rather similar in both countries. We 
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were only able to assess in this ﬁxed age group gender differences between respondents 
and non-respondents. Particularly in regard to the issue of mental health disorders, it 
is possible that only the “healthier” respondents responded to the survey. Thus, the 
real rates of MHP in our results are likely to be underestimated. The use of only one 
indicator of neighbourhood SE position is another limitation. However, neighbourhood 
unemployment rate as an indicator of area deprivation has the advantage of being 
comprehensible for policy makers, thus offering a potential for effective interventions. 
In future research, the association between MHP and other indicators of area 
deprivation should be explored. A ﬁnal limitation is that our sample did not comprise 
Roma in Slovakia or some non-Western ethnic groups in the Netherlands.
Implications
Different strategies should be applied in the Netherlands and in Slovakia, as we found 
the effects of place of residence on mental health to differ between these countries. In 
the Netherlands, the environment signiﬁcantly contributes to the mental well-being 
of citizens, and therefore policies should target “risky” neighbourhoods with high 
unemployment rates by developing policies which increase employment. In Slovakia, 
where no area differences in MHP were observed, it may still be relevant to target 
public health strategies aimed at mental well-being at the community level in any type 
of neighbourhood.
 Moreover, our ﬁndings need replication regarding differences between the CE 
and WE countries to assess whether area-effects on health of residents indeed differ 
that much between these settings.
Conclusion
Our study revealed differences in associations of mental health problems in deprived 
areas regarding unemployment in the Netherlands and in Slovakia. The overall 
prevalence of mental health problems was similar in both countries, but in the 
Netherlands mental health problems occurred more frequently in socioeconomically 
disadvantaged areas regarding unemployment, whereas in Slovakia a  ﬂat pattern 
was observed. Individual-level socioeconomic characteristics did not explain area 
differences. In conclusion, our results suggest that area-level and individual-level 
socioeconomic characteristics operate differently in Central European countries 
compared with Western European countries.
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Background: Little is known about factors associated with mental health problems 
(MHP) of the elderly in socioeconomically deprived neighbourhoods, and comparisons 
between Central European and Western European countries on this topic are lacking. 
We examined whether MHP occurred more frequently in deprived neighbourhoods 
and among deprived people. Next, we examined whether the association of MHP 
with area deprivation differed by country and whether this could be explained by the 
socioeconomic characteristics of the residents.
Methods: We obtained data on non-institutionalised residents aged 65 and above 
from the EU-FP7: EURO-URHIS 2 project from Slovak (N=665, response rate 44.0%) and 
Dutch cities (N=795, response rate 50.2%). An elevated score on GHQ-12 (≥2) indicated 
MHP. Education and household income with ﬁnancial strain were used as measures of 
individual socioeconomic status. We employed multilevel logistic regression.
Results: Overall rates of MHP were signiﬁcantly higher in Slovakia (40.6%) than in the 
Netherlands (30.6%). The neighbourhood-unemployment rate was not associated with 
the mental health of elderly in either country. Rates of MHP were signiﬁcantly higher 
among elderly with low and medium income (odds ratio, OR=1.75, 95%-conﬁdence 
interval, CI=1.16-2.62; OR=1.64, 95%-CI=1.12-2.41, respectively) and ﬁnancial strain 
(OR=2.26, 95%-CI=1.56-3.28) when compared with those with high income and 
no strain, respectively. Individual-level socioeconomic characteristics explained 
differences between the two countries.
Conclusion: The risk of MHP among the elderly is associated with their individual-level 
socioeconomic position, but not with neighbourhood deprivation in both Slovakia and 
the Netherlands.
Key words: urban health, mental health, area deprivation, socioeconomic inequalities, 
elderly




Both urbanisation and population ageing have become phenomena which concern 
public health professionals and policy makers worldwide.1,2 As people age and their 
mobility declines, the neighbourhood socioeconomic (SE) environment may become 
more relevant for their mental well-being. A growing body of evidence shows urban 
predispositions for mental health problems (MHP).3 Chronic stress, long-term exposure 
to stressful life events, lack of social support, lack of ﬁnancial resources and high costs 
of living may predispose elderly living in cities to MHP.4 Older people are vulnerable 
for biological reasons but also because of their social circumstances, as signiﬁcant 
numbers of the elderly have a low income.5
 Extensive evidence shows an association between area SE characteristics 
and mental health disorders,6 but regarding the elderly evidence is scarce, as shown 
in a  review by Yen.7 At the same time Yen et al. reported that neighbourhood-level 
SE position was the strongest and most consistent predictor of a  variety of health 
outcomes. Regardless, the available evidence on area differences in the mental 
health of urban elderly is limited. It mainly concerns speciﬁc mental disorders, such as 
depression or anxiety,8 and not overall MHP.
 Even though European cities share common features, such as population 
density or environment, the health of citizens may vary. International comparisons of 
factors associated with the mental health of the elderly in socioeconomically deprived 
neighbourhoods are fully lacking. Such comparisons are important, particularly in 
the context of existing knowledge on the life course. First of all, those who spent their 
adolescent and adult years in environments of relative economic deprivation are for 
the most part economically worse off also in their old age.9 Second, the individual SE 
position across the life course has an impact on health in late life.7 Third, older adults 
are especially vulnerable to changing economic circumstances.5
 A  comparison of countries with different economic and political situations 
may provide information on the effects of these factors. Slovakia, as a Central European 
and “new” EU member country (joined in 2004), and the Netherlands as a  Western 
European and “old” EU member country offer a good possibility to explore this issue. 
In our previous study which concerned the population in productive age group (19-
64 years old) we found a  gradient relationship regarding the rate of MHP and area 
unemployment in the Netherlands, but not in Slovakia.10
 We examined whether MHP occurred more frequently in deprived 
neighbourhoods and among deprived people. Next, we examined whether the 
association of MHP with area deprivation differed by country and whether this could be 





Data was collected within the European Urban Health Indicators project (EURO-URHIS 2) 
in the two largest cities in Slovakia – Bratislava (capital; 432,801 inhabitants in 2010) and 
Kosice (233,886 inhabitants in 2010), – and in two comparable Dutch cities – Amsterdam 
(capital; 779,808 inhabitants in 2010) and Utrecht (311,367 inhabitants in 2010). In each 
city a representative sample of 800 persons aged 65 and above, stratiﬁed by gender, 
were approached. In both countries, the sampling frame excluded institutionalised 
persons.
All respondents received identical self-administered postal questionnaires in their own 
language along with a stamped return envelope. Power calculation was done by the 
EURO-URHIS 2 team. To detect an estimated prevalence of 30% with an acceptable error
of +/- 5% and a conﬁdence of 95%, the target population in each country required 400 
responders for age group 65 and above, equally distributed by sex.
 Regarding the Slovak cities, the sample was randomly selected by the 
Population Registry Office of the Slovak Republic. In order to motivate respondents, 
a raffle (9 gift vouchers of €10) and gift incentives (a bookmark with calendars) were 
used. Non-respondents were contacted repeatedly by two postal reminders and by 
telephone. Data collection lasted from September 2010 to March 2011.
 In the Dutch cities the sample was randomly selected from the municipal 
population register in each city. As an incentive to participants, a raffle (4 gift vouchers 
of €50) was used in Amsterdam and a lottery (2 vouchers of €100) was used in Utrecht. 
Non-respondents in Amsterdam were contacted in two additional mailings and 
in Utrecht they were also approached by phone calls. Data collection lasted from 
September 2010 to January 2011.
 Invalid addresses (n=58), deaths (n=4) and incapacities to complete the 
questionnaire with living/working abroad (n=26) were deducted from the original 
Slovak sample size. Thus, the overall response rate in Slovakia was 44.0% (n=665); 
refusals comprised 33.1% (n=500) and other non-responses 22.9% (n=347). Respondents 
did not differ from non-respondents regarding gender (Cohen’s W 0.03).
 The overall response rate in the Netherlands was 50.2% (n=795), after invalid 
addresses (n=4), deaths (n=5) and incapacities to complete the questionnaire (n=6) were 
subtracted. Refusals represented 24.0% (n=380) and non-respondents 25.9% (n=410). 
Respondents did not differ from non-respondents regarding gender (Cohen’s W 0.001).




The original questionnaire of EURO-URHIS 2 was translated from English into both 
Slovak and Dutch and back translated afterwards. Differences between original and the 
back translation were discussed by the research team to optimise the translation.
Individual-level data
Mental health problems were measured by the General Health Questionnaire 
(GHQ-12).11 The GHQ-12 is used as a screening tool to detect mental disorders in the general 
population. The questions regard the past two weeks (e.g. felt capable of making decisions, 
feeling unhappy and depressed) and the respondent has to rate how usual this was on 
a 4-point scale (more so than usual/much less than usual). If the number of missing items 
was ≤ 2, the average GHQ score was inserted for the missing items. We scored responses 
bi-modally (0-0-1-1) with reversing of responses where needed. The higher the score, the 
more problems a  respondents has met. Having mental health problems was deﬁned as 
a GHQ-total score ≥2.
 Socioeconomic status of respondents was measured by educational level, 
household income and ﬁnancial strain. Education (The European Health Interview Survey - 
EHIS, 2006) was assessed by a question on the highest educational level attained. Responses 
were divided into three categories: No formal education and primary education were 
categorised as low educational level, while the other two groups represented respondents 
with a secondary and a university education, respectively.
 Composition of the household concerned the number of adults aged 18 and over and 
children aged 0 to 17 who lived in the household.
Household income was measured by self-reported annual household income (EHIS, 2006). 
Income per capita was adjusted for household size per the OECD modiﬁed scale by dividing 
the number of adults and children in the household.12 These were then divided into tertiles, 
with a low, medium and high income category.
 Financial strain (EURO-URHIS 2, 2011) was assessed by asking respondents “Do you 
have enough money for daily expenses, e.g. accommodation, travel, clothing, food?” with 
answer options of yes or no.
 A  semi-open question on ethnic background resulted in 23 options. Therefore, 
in the statistical analyses we dichotomised this item as indigenous and non-indigenous 
residents. Indigenous residents comprised a  white European type of background. Non-
indigenous residents comprised all other types of background.
 Presence of a  long-standing illness (EHIS, 2006) was measured by a  self-reported 
question: “Do you suffer from any long-standing illness, long-standing effect from injury, 
disability or other long-standing condition?” with possible responses of Yes (1), No (2) and Don’t 
know (3). Option 3 was tracked as a missing value.
 Living with or without a partner (EHIS, 2006 modiﬁed by EURO-URHIS 2) was assessed 
from a question on civil status, which offered the response: married (1), cohabiting (2), living 
together (3), single (4), separated (5), divorced (6), widowed (7), no partner (8). Options 1-3 were 




Neighbourhood unemployment rate was chosen as a measure of area deprivation, as it 
might be a source of urban stress and have an impact on the mental health of residents 
in a  neighbourhood. Slovak neighbourhoods involved local administrative units on 
the lower level (the LAU 2 level) as deﬁned by Eurostat.13 Dutch neighbourhoods were 
areas based on postcode sectors. We used census data for Slovak14 neighbourhoods and 
registered unemployment municipality data for Dutch neighbourhoods15 to obtain the 
total proportion of unemployed people (Unemployed ≥ 16 years looking for their ﬁrst job 
or having worked before). Data were split into tertiles of deprivation (least favourable, 
medium and most favourable) and were separately constructed for Slovakia and for the 
Netherlands. Respondents with missing values for mental health problems (n=15) and 
area deprivation (n=1) were excluded from the analysis.
Statistical analyses
First, we assessed differences in MHP in each country by tertiles of area deprivation 
using chi-squared tests. Second, we employed multilevel analyses to assess differences 
in MHP by area deprivation. We computed the odds ratios for tertiles of deprived 
neighbourhoods, crude and adjusted for possible confounders. These concerned age, 
sex (and their interactions), ethnicity, long-standing-illness as they are all known to 
affect levels of MHP. However, in order to prevent over adjustment and collinearity 
with the main outcome variable we did not adjust for other confounders such as social 
capital.
We then added the country into the model and the interaction of the country with area 
deprivation. Third, we added the measures of individual SES to the model (education, 
household income, ﬁnancial strain) separately and jointly and assessed whether these 
explained area differences in MHP. We then computed median odds ratios (MOR) as 
interpretable measures of neighbourhood-level variance.16
 The occurrence of MHP was modelled as a  binary outcome variable in 
logistic regression models of citizens (level 1) nested within neighbourhoods (level 2). 
Multilevel regression analyses were performed in MlwiN 2.02.17 All other analyses were 
done using IBM SPSS 20 for Windows (IBM, Chicago, Illinois, USA).
Results
Characteristics of the sample
The Slovak sample comprised 638 respondents from 30 neighbourhoods. The mean age 
of the residents was 72.8 years (SD=6.1); 54.9% were men. The Dutch sample comprised 
750 respondents living in 102 neighbourhoods. The mean age of the residents was 74.5 
years (SD=7.0); 50.5% were men. Respondents’ background characteristics outcomes 
per country are described in Table 5.1. All characteristics varied signiﬁcantly between 
the two datasets, except for sex and household income.
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Table 5.1 Background characteristics of the samples per country, age range 65 and 
abovea
Total sample (N=1388), Mean age (±SD) 73.7 (±6.6)
Slovakia (N=638) Netherlands (N=750) Pb
Age
Mean age (±SD) 72.8 (±) 6.1 74.5 (±)7.0 <0.001
N % N %
Sex n.s.
Men 350 54.9 379 50.5
Mental health problems <0.001
Yes 259 40.6 237 31.6
Adjusted household incomec 6504.2 24711.7 <0.001
Mean (±SD) (3312.6) (19341.5)
Household income
Low 188 33.8 173 34.1
Medium 184 33.0 167 32.9
High 185 33.2 167 32.9
Educational level <0.001
Low 92 14.4 181 25.0
Secondary 319 50.1 379 52.3
University 226 35.5 164 22.7
Financial strain <0.001
Yes 186 29.6 63 8.6
Ethnic background <0.001
Non-indigenous 5 0.8 53 7.2
Long-standing illness <0.001
Yes 446 74.8 400 57.7
Living with a partner
Yes 412 64.8 424 56.5 <0.01
a percentages do not always add up to 100% due to rounding
b chi-squared test for categorical and t- test for continuous variables
c Categories of adjusted household income (in Euros): for Slovakia low <5120.00, medium 5120.01-6720, high >6720.01; 
for the Netherlands low < 16000, medium 16000-25000, high > 25000.01
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 The overall rates of MHP signiﬁcantly differed between Slovakia (40.6%) and the 
Netherlands (31.6%). There were also between-country differences in the prevalence of MHP per 
tertiles of area deprivation. In Slovakia, we observed a ﬂat pattern: 42.6% of the respondents in 
the most favourable neighbourhoods had MHP, compared with 36.6% and 42.1% in the medium 
and the least favourable neighbourhoods, respectively. On the other hand, in the Netherlands 
a  gradient was present. MHP occurred more frequently among respondents from the least 
favourable neighbourhoods (35.7%) compared with the most favourable neighbourhoods 
(27.8%) (Table 5.2). However, differences between the level of area deprivation and occurrence 
of MHP were not statistically signiﬁcant in either the Netherlands or in Slovakia.
Table 5.2 Prevalence of an elevated score on the General Health Questionnaire-12 in tertiles 
of area deprivation regarding unemployment rate in urban neighbourhoods in Slovakia 
(Bratislava, Kosice) and in the Netherlands (Amsterdam, Utrecht) among residents aged 65 and 
above






Most favourable 100/235 (42.6%) 0.395 77/277 (27.8%) 0.147
Medium favourable 71/194 (36.6%) 71/224 (31.7%)
Least favourable 88/209 (42.1%) 89/249 (35.7%)
Overall 259/638 (40.6%) 237/750 (31.6%) <0.001*
Signiﬁcance levels Ȥ² statistics; * for between country differences in prevalence of mental health problems
Multilevel logistic regression showed that the relationship between MHP and area 
deprivation was not statistically signiﬁcant in the crude model (not shown) or in the model 
adjusted for potential confounders (Table 5.3) (Model 1). This relationship was the same for both 
countries, as was shown by the non-signiﬁcant interaction of area deprivation by country (Model 
2). However, the risk of MHP was higher in Slovakia than in the Netherlands. Slovak citizens had 
almost twice the risk of MHP than Dutch citizens (Model 2) (odds ratio, OR 1.73, 95%-conﬁdence 
interval, CI 1.15-2.60).  
Separate adjustments for measures of individual SE indicators did not change the 
relationship between area deprivation and MHP. In models adjusted for income (Model 3) and 
education (Model 4) the risk of MHP was again signiﬁcantly greater for Slovak elderly than for 
the Dutch. The biggest difference in the gradient between countries was found after inclusion 
of ﬁnancial strain (Model 5). Differences between countries diminished after adjustment for 
individual SE measures.
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Overall, the increased risk of MHP was signiﬁcantly higher among elderly 
with low and medium income (OR 1.75, 95%-CI 1.16-2.62; OR 1.64, 95%-CI 1.12-2.41, 
respectively) and ﬁnancial strain (OR 2.26, 95%-CI 1.56-3.28), compared with those 
having a high income and no strain, respectively. 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































We made four major observations in this study. First, neighbourhood-unemployment 
rate was not associated with the mental health of the elderly in either country. Second, 
overall rates of MHP were signiﬁcantly higher among the elderly in Slovakia than in 
the Netherlands. Third, individual-level household income and ﬁnancial strain were 
associated with mental health. Fourth, individual-level SE characteristics explained 
part of the differences between the two countries.
 We did not ﬁnd any associations between neighbourhood-unemployment 
rate and mental health, either in Slovakia or in the Netherlands. Several other studies 
did also not ﬁnd any evidence between neighbourhood SE position and mental health 
among elderly.18 An explanation might be that area-level factors other than deprivation 
per se are more important for the elderly in a city context. These might be, for example, 
features of the built environment, such as safe walking paths or green areas19,20 which 
promote participating in leisure/community activities and further social participation 
accompanied by social support.21 However, such features are likely to be less favourable 
in deprived areas too, making this explanation less likely. Another explanation may 
be that subjective measures of neighbourhood environment better measure relevant 
aspects of area deprivation, as they are based on the individual’s perceptions. Indeed, 
a review by Yen et al.7 shows stronger associations for such studies than for those which 
used objective measures. Third, early life exposure to area deprivation may overrule 
the effect of current exposure. Very recent ﬁndings of Wight et al.22 show that exposure 
to the neighbourhood unemployment rate earlier in life may be important for mental 
health later in life.
 We found a  difference in the overall prevalence of MHP between Slovakia 
and the Netherlands. In Slovakia almost every second elderly was affected by a mental 
disorder compared with every third in the Netherlands. A  comparison of 10 Western 
and Southern European countries23 suggests that residents exposed to higher levels 
of country-level inequality suffer from more morbidity than residents from countries 
with less inequality. In contrast to our expectations, however, the Gini coefficient – 
a measure for inequality – was similar in both countries (25.9 in Slovakia and 25.5 in 
the Netherlands in 2010).24 However, countries differed in the proportion of population 
at risk of poverty (i.e. having less then 60% of median equivalised income after 
social transfers)25 and in historical unemployment rates. In Slovakia in 2010 7.7% of 
residents older than 65 were at risk of poverty compared with 5.9% of residents in the 
Netherlands.26 The unemployment rate in Slovakia ranged from 12.9% in 1998, with 
a peak of 19.5% in 2001 and 14.5% in 2010. In contrast, the unemployment rates in the 
Netherlands were rather stable and low, being on average 3.9% (1998-2010).27 Based 
on the conclusions of Wight22, this gives us some hints on the explanation of the worse 
mental health in elderly in Slovakia than in the Netherlands.
 Additionally, rates of MHP were higher among Slovak elderly than 
among Dutch elderly. This higher rate in Slovakia may be linked partially to the 
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higher prevalence of long-standing illnesses in the Slovak sample (above 70%). 
Regardless, rates in both countries are high, even more so if the fact that this concerns 
independent (i.e. not-institutionalised) living elderly is taken into consideration. In 
line with this, the European Health and Life Expectancy Information System (EHLEIS) 
(www.eurohex.eu) project estimated that at age 65 Slovak citizens could expect 
the fewest healthy life years within EU countries.28 This raises several questions on 
the quality of life of aging people, as elderly with better physical health are more 
psychologically resilient, live longer and have healthier lives.4 Regarding this, analyses 
without adjustment for long-standing illnesses yielded an even more elevated risk for 
Slovak elderly across all models (results not shown).
 The higher risk of MHP among Slovak elderly compared with Dutch elderly 
was further explained by ﬁnancial strain and by the other indicators of individual SES, 
suggesting that a generally more adverse individual SE position may add to the country 
differences. Individual-level socioeconomic characteristics were associated with MHP 
in both countries. Elderly with a  low income status and in ﬁnancial strain had twice 
the risk of MHP than the better off elderly. Low income together with ﬁnancial strain 
may act as stressors and inﬂuence mental health. However, due to the cross-sectional 
design of our data, we cannot establish a direction for this relationship. Nevertheless, 
these results show that elderly from lower socioeconomic groups are more vulnerable 
to mental health problems. It may also suggest that socioeconomic inequalities in 
health persist to older ages, which my offer routes to inﬂuence this, e.g. by policies 
aiming at the reduction of ﬁnancial strain among the elderly.
Study strengths and limitations
 Strengths of our study are that we used a standardised sampling, recruitment 
and data collection protocols developed within the EURO-URHIS 2 project. To our 
knowledge, this is the ﬁrst study which provides a  comparison of mental health 
problems in urban-dwelling elderly from Central and Western European cities. The 
data were collected in both countries at the same time of the year, making seasonal 
inﬂuences on the mental health problems unlikely to cause inter-country differences. 
Next, we used a  validated instrument to detect MHP. Further, we respected the 
hierarchical nature of the data and applied multilevel analyses. Finally, the use of 
neighbourhood unemployment rates as the indicator of area deprivation and social 
context facilitates the translation by policy makers of our ﬁndings to interventions. 
However, the use of only neighbourhood unemployment rates as the indicator of area 
deprivation may also be considered as a limitation. It should be conﬁrmed using other 
indicators as well, although it has been used as a valid indicator also in other studies.29-32 
It reﬂects individual-level, income-related deprivation and connects to a  lack of 
appropriate skills and competencies in a given community.32 Another limitation is the 
relatively low response rate, although no differences between respondents and non-
respondents were detected (Cohen’s W in both countries was < 0.01) and response rates 
were rather similar in both countries. We were only able to assess differences between 
MENTAL HEALTH IN ELDERLY
5
83
respondents and non-respondents in this ﬁxed age group by gender. Further, better 
educated elderly are over-represented in the survey. A  ﬁnal limitation is the cross-
sectional design, which does not allow us to unravel the causal relationships between 
area deprivation and the mental health of residents.
 
Study implications
We found that in both countries the risk of MHP in the elderly is associated with their 
individual-level socioeconomic position rather than with the socioeconomic position 
of their living area. Nowadays, in a period of economic recession, growing urbanisation 
and increasing longevity, it is important to target the mental health of the elderly, 
who are often more dependent and vulnerable than groups in productive age. In the 
elderly, it is expected that the burden of economic cuts could lead to more MHP. Thus, 
policy makers in both countries should focus on the mental health of the frail elderly 
as much as possible. They should note that certain policies and decisions may result 
in ﬁnancial strain which showed to have a  relatively strong association with MHP. 
Moreover, in Slovakia, and maybe in other Central European countries, policies are 
needed to prevent the population in the productive age group from long-standing 
illnesses in later life.
Future studies with a  longitudinal design might help to disentangle the relationship 
between area-level (socioeconomic) characteristics and (mental) health in older 
adults, as long-standing illness and MHP may be collinear. Furthermore, our ﬁndings 
regarding a lack of urban neighbourhood-effects on the mental health of older residents 
in Central European and Western European countries also need to be conﬁrmed.
Conclusion
Our study showed that in both countries neighbourhood SE indicators were not 
associated with the mental health of the elderly. The overall prevalence of mental 
health problems was higher in Slovakia. In both countries the risk of mental health 
problems of elderly arise more from their individual-level socioeconomic position 
than from the area they live in. Policies targeted at poverty prevention and economic 
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Objectives: International comparisons of the associations of area-level socioeconomic 
position (SEP) and health-risk behaviours (HRBs) are for the most part lacking. The aims 
of this study were to compare Slovakia and the Netherlands regarding differences in the 
prevalence of HRBs by neighbourhood and individual deprivation, and to determine 
whether area differences could be explained by the SEP of residents.
Methods: We obtained data on residents aged 19-64 from Slovak and Dutch cities from 
the FP7 EURO-URHIS2 project and employed multilevel logistic regression.
Results: The association between neighbourhood-level unemployment and HRBs 
differed between countries. In the Netherlands the prevalence of almost all HRBs was 
higher in deprived areas, except for the consumption of fruits and vegetables. These 
area effects diminished after controlling for individual-level SEP. In Slovakia, no area 
effects were observed, although Slovak residents showed a higher risk for most HRBs. 
At the individual level, an inverse SE gradient was found for almost all HRBs in both 
countries.
Conclusions: Local analyses of small area health differences and health determinants 
are critical for efficient implementation of neighbourhood-based interventions.
Key words: health-risk behaviours; area deprivation; socioeconomic inequalities; 
urban health




Health-risk behaviours (HRBs), such as smoking, excessive alcohol consumption, 
lower physical activity levels and poor dietary habits, contribute to health inequalities 
between European countries.1 Evidence further shows that HRBs have been associated 
with both individual- and area-level socioeconomic disadvantage. 2-7
 However, only few studies have examined the link between area 
socioeconomic position (SEP) and HRBs in the context of international comparisons.5,8 
Such comparisons are important, because the effect of area deprivation on HRB may 
differ between countries. For example, a study on health behaviours in neighbourhoods 
in Glasgow (Scotland) and Hamilton (Canada) showed that for some outcomes high SEP 
neighbourhoods in Glasgow displayed distributions similar to those found in low SEP 
neighbourhoods in Hamilton.5
 Health-endangering lifestyles, together with environmental factors, have 
been proposed as part of the explanation of differences between higher mortality and 
morbidity indicators between Central Eastern European (CE) and Western European 
(WE) countries. Thus far, little attention has been paid to the effects of socioeconomic 
area deprivation on HRBs in CE countries. Only one study 8 compared the Czech Republic 
(a  CE country) and Germany (a  WE country) in regard to the association of urban 
neighbourhood SEP with cardiovascular risk factors. It showed that neighbourhood 
effects were much more pronounced in Germany than in the Czech Republic, even after 
adjusting for individual SEP.
 Differences between CE and WE countries regarding HRBs and area deprivation 
might be associated with the differences in the SEP of individuals, but evidence on this 
topic is still fully lacking. Such evidence is important, because behavioural risk factors 
are essentially modiﬁable. Information on the prevalence of risk factors among urban 
citizens may thus identify high risk areas within cities and offer local governments and 
public health authorities the opportunity to target interventions. In some cities local 
governments have already acknowledged the importance of interventions on a  city 
level in deprived communities.9
 A  comparison of socioeconomically and culturally distinct countries 
may provide information on the effects of both individual- and area-SEP on HRBs. 
Slovakia, as a Central European and “new” EU member country (joined in 2004), and 
the Netherlands as a  Western European and “old” EU member country offer a  good 
possibility for exploring this issue. Thus, the main aims of this study were 1) to examine 
whether the prevalence of HRBs was higher in deprived neighbourhoods and among 
deprived people; 2) whether the association of HRBs with area deprivation differed 
by country; 3) whether this could be explained by the socioeconomic characteristics 
of citizens; and 4) whether the association of socioeconomic characteristics of citizens 





Data was collected within the European Urban Health Indicators project (EURO-URHIS 2) 
in the two largest cities in Slovakia – Bratislava (capital; 432,801 inhabitants in 2010) and 
Kosice (233,886 inhabitants in 2010) – and in two comparable Dutch cities, Amsterdam 
(capital; 779,808 inhabitants in 2010) and Utrecht (311,367 inhabitants in 2010). We 
restricted our analysis to people aged 19-64 years. In each city a representative sample 
of 800 persons aged 19-64 years was approached, stratiﬁed by gender. All respondents 
received identical self-administered postal questionnaires in their own language 
along with a stamped return envelope. Questionnaires were accompanied by a cover 
letter informing about the project and a  conﬁdentiality statement on each returned 
questionnaire. The overall response rate in Slovakia was 44.5% (n=631) and in the 
Netherlands 42.6% (n=673). Further details of the survey were reported previously.10
Measures
The original questionnaire of EURO-URHIS 2 was translated from English into Slovak 
and Dutch and back translated afterwards.
Individual-level data
We used ﬁve indicators of HRBs: daily smoking, binge drinking, physical exercise, 
consumption of fruits and vegetables and body mass index.
 Daily smoking was assessed from a  question on smoking status (EHIS SK1, 
modiﬁed): “Do you currently smoke” with answering options (1) Yes, daily; (2) Yes, 
occasionally; (3) I used to smoke but I don’t now; and (4) Never smoked. The variable 
was dichotomized as smoking daily (option 1) and not smoking daily (options 2-4).
 Drinking behaviour was assessed from a set of questions on consumption of 
alcoholic drinks. Binge drinking (FINBALT 2004, Question 49 (1)) was assessed from the 
question “How often do you drink six portions or more of alcohol at once (one portion 
consists of a  bottle of beer or equivalent, or a  glass of wine, or a  restaurant-portion 
of spirits)?” with answering options (1) Never, (2) Less than once a  month, (3) Once 
a month, (4) Once a week and (5) Daily or nearly daily. The answers were dichotomized 
and different criteria were set for men (once a week) and for women (once a month).11
 Physical exercise for at least 30 minutes was assessed by a  question “In your 
leisure time, how often do you do physical exercise for at least 30 minutes which makes 
you at least mildly short of breath or perspire?” (FINBALT 2004, Question 56) with 
answering options (1) Daily, (2) 4-6 times a week, (3) 2-3 times a week, (4) once a week, 
(5) 2-3 times a month, (6) a few times a year or less, (7) I cannot exercise because of an 
illness and (8) I cannot exercise because of a disability. The variable was dichotomized 
as follows: options 1-3 were coded as twice a week or more and options 4-8 as less than 
twice a week. The grouping of options was roughly based on the WHO guidelines for 
healthy exercising (150 min/week moderate exercise or 75 min/week vigorous exercise)12 
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and the Dutch Standard for Healthy Exercise (5x 30 min moderate/week or 3 x 20 min 
intensive/week).13
 Daily frequency of consumption of fruits and vegetables (SF Diet Questionnaire in 
North West Public Health Observatory Lifestyle Survey and Methods) was assessed from 
separate open-ended questions: “On average, how many portions of fruit/vegetables 
do you eat a day? Please write your number in the space provided.” Dietary intakes were 
compared with those recommended by the World Health Organisation (WHO) and with 
Dutch guidelines; the grouping of answers was roughly based on Dutch guidelines for 
fruit/vegetable consumption. The variable was dichotomized with options (1) Less than 
four servings and (2) Four or more servings.
 Body mass index (BMI) is a global index of nutritional status.14 BMI (European 
health interview survey, 2006) was calculated from a self-reported height and weight. 
We dichotomized BMI as normal weight and overweight with the following cut-off 
points of: BMI < 25 and BMI ≥ 25, respectively.
 Socioeconomic position of respondents was measured by educational level, 
household income and economic activity. Education (The European health interview 
survey, 2006) was assessed by a  question on the highest educational level attained. 
Responses were divided into three categories. No formal education and primary 
education were categorised as low educational level. The other two groups represent 
respondents with secondary and university education, respectively.
 Household income was measured by self-reported annual household income 
(The European health interview survey, 2006). The income per capita was adjusted for 
household size using the OECD modiﬁed scale by dividing by the number of adults and 
children in the household.15 This was then divided into tertiles of adjusted household 
income (low, medium, high) and was separately categorised for Slovakia and for the 
Netherlands.
 Economic activity of respondents was measured by a  question about 
their occupational category, which comprised (1) employed, (2) unemployed, (3) 
housewives, (4) students, (5) long-term work disabled and (6) pensioners. Respondents 
answering with option 1 were tracked as economically active and with options 2 to 6 as 
economically inactive.
 A  semi-open question on ethnic background resulted in 23 different replies. 
Therefore, in statistical analyses we dichotomised this item as indigenous and non-
indigenous residents. Indigenous residents comprised a  white European type of 
background. Non-indigenous residents comprised all other types of background.
Neighbourhood-level data
We chose neighbourhood-level unemployment as the measure of area deprivation. It 
has been used quite frequently as a direct measure of area deprivation.3,4,8
 Slovak neighbourhoods concerned local administrative units on the lower 
level (the LAU 2 level) as deﬁned by Eurostat.16 Dutch neighbourhoods concerned 
areas based on postcode sectors. We used Census data for Slovak neighbourhoods17 
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and registered unemployment municipality data for Dutch neighbourhoods18 for the 
total proportion of unemployed residents (Unemployed ≥ 16 years looking for their ﬁrst job 
or having worked before). Data were split into tertiles of deprivation (least favourable, 
medium and most favourable) and were separately categorised for Slovakia and for the 
Netherlands.
Statistical analyses
First, we cross-tabulated HRBs by tertiles of area deprivation in each country; statistical 
signiﬁcance was tested using chi-square tests. Second, we employed multilevel analyses 
to assess differences in HRB by area deprivation. We computed odds ratios for tertiles of 
deprived neighbourhoods, crude and adjusted for age, sex, and their interactions and 
ethnicity (Model 1). We then added country to the model and the interaction of country 
with area deprivation. Third, we added the measures of individual SEP to the model 
(education, household income, economic activity), both separately and jointly. Finally, 
we added the interaction of country with measures of individual SEP to Model 1.
 Occurrences of HRB were modelled as binary outcome variables in multilevel 
logistic regression models of citizens (level 1) nested within neighbourhoods (level 2).
We performed the analyses in SPSS 20 for Windows (IBM company, Chicago, Illinois, 
USA) via Generalized Estimating Equations. We redid the analyses regarding Model 1 
in MlwiN 2.02 19 in order to compute median odds ratios (MOR). The MOR is an 
interpretable measure of neighbourhood-level variance.20 However, multilevel effects 
were not further needed in subsequent steps because of the lack of random effects (no 
random variance was observed across neighbourhoods).
 
Results
Characteristics of the sample
The Slovak sample comprised 622 respondents from 31 neighbourhoods. The 
Dutch sample comprised 665 respondents from 99 neighbourhoods. Respondents’ 
background characteristics outcomes per country are described in Table 6.1.
 The occurrence of HRB by tertiles of area unemployment differed between 
the countries. In the Netherlands, the rates for daily smoking, binge drinking and 
overweight were signiﬁcantly higher in more unemployed neighbourhoods. In 
Slovakia, no signiﬁcant differences were observed in the occurrence of HRB between 
neighbourhoods. On the other hand the rates of unfavourable HRB were mostly higher 
in Slovakia than in the Netherlands. (Table 6.2)
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Table 6.1 Background characteristics of the samples per country, age-range 19-64 years$, 
Slovakia and The Netherlands, 2010/2011
Slovakia (N=622) Netherlands (N=665) Pa
Age
Mean age (±standard deviation) 46.2 (±11.8) 40.1 (±12.2)
N % N %
Sex n.s.
Men 260 41.8 284 42.7
Adjusted household income (€) 11912.0 38072.8 <0.001
Mean (±SD) (9965.2) (49755.2)
Household incomeb
Low 181 33.4 173 33.3
Medium 182 33.6 173 33.3
High 179 33.0 173 33.3
Educational level <0.001
Low 30 4.8 44 6.7
Secondary 297 47.8 229 34.9
University 294 47.3 384 58.4
Ethnic background <0.001
Non-indigenous 1 0.2 71 10.8
Economic activity <0.001
Economically inactive 217 35.1 161 24.5
Daily smoking n.s.
Yes 113 18.3 115 17.3
No 505 81.7 548 82.7
Drinking behaviour <0.001
Binge drinking 44 7.2 148 22.7
No binge drinking 497 80.8 404 61.9
Don’t drink alcohol 74 12.0 101 15.5
Body mass index <0.001
Normal or underweight 287 46.7 422 65.7
Overweight, (very) severely overweight 327 53.3 220 34.3
Physical exercise <0.001
Less than twice a week 332 54.0 255 38.7
Twice a week or more 283 46.0 404 61.3
Consumption of fruits/vegetables <0.001
Less than 4 portions/day 395 64.9 258 40.2
4 or more portions/day 214 35.1 383 59.8
$ percentages do not always add up to 100% due to rounding
a chi-square test for categorical and t-test for continuous variables
b Categories of adjusted household income (in Euros): for Slovakia low <5820.00, medium 5820.01-9333.33, high >9333.33; 
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Adjustment for age/sex, their interactions and ethnicity showed that in the Netherlands 
citizens from the least favourable areas were more likely to smoke daily [odds ratio 
(OR) 1.90, 95% conﬁdence interval (CI) 1.05-3.45] and were more often overweight 
than residents from the most favourable areas (OR 1.87, 95% CI 1.20-2.92). Compared 
with residents from the most favourable areas, residents from the medium favourable 
areas binge drank more often (OR 2.22, 95% CI 1.49-3.30), and citizens from the least 
favourable areas were signiﬁcantly less likely to be physically active less than twice 
a week (OR 0.64, 95% CI 0.44-0.94). The consumption of fruits and vegetables was not 
associated with area unemployment (Table 6.3).
 The relationship between daily smoking, binge drinking and physical activity 
and area unemployment differed between countries, as shown by the statistically 
signiﬁcant interaction of area unemployment by country. Residents of the most 
favourable areas in Slovakia were more likely to be daily smokers (OR 1.98, 95%-CI 1.07; 
3.69), physically inactive (OR 2.34, 95% CI 1.68-3.27) and were less likely to binge drink 
(OR 0.41, 95% CI 0.20-0.83) than respondents from the same type of neighbourhoods 
in the Netherlands. Mutual adjustment for individual SEP explained area differences in 
smoking, physical activity and overweight but not in binge drinking.
 The associations of HRBs with individual-level SEP showed that in both 
countries residents with low and secondary education had higher odds of being daily 
smokers compared with university educated residents (OR 5.50, 95% CI 2.37-12.76 and 
OR 3.11, 95% CI 1.97-4.91, respectively). Further, residents with low income status and 
who were economically inactive had nearly double the odds of being overweight (OR 
1.81, 95% CI 1.06-3.09 and OR 1.68, 95% CI 1.07-2.66, respectively) than citizens with 
high income status who were economically active (Table 6.4). The consumption of 
fruits and vegetables was not inﬂuenced by individual SEP, and this was the same for 
both countries (Table 6.4).
Statistically signiﬁcant interactions by country were found for daily smoking with 
income status and for physical activity and overweight with educational level. Slovak 
residents with a  medium income status had a  lower risk of smoking daily compared 
with Dutch residents having the same income status (OR 0.82, 95% CI 0.47-1.44) (further 
results not shown). Slovak residents with a secondary education had a lower chance of 
exercising less than twice a week (OR 0.78, 95% CI 0.58-1.06) and were less likely to be 
overweight (OR 0.90, 95% CI 0.70-1.15) compared with Dutch residents having the same 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































We found that the association between area-level unemployment and HRB differed 
between Slovakia and the Netherlands; also, the patterns of HRB differed between 
both countries. In the Netherlands the prevalence of almost all HRB were higher in 
areas with a  high unemployment rate compared with those with a  low rate, except 
for the consumption of fruits and vegetables. However, these area effects diminished 
after controlling for individual-level SEP. In Slovakia, we did not observe area effects 
on HRB, but Slovak residents generally had a higher risk for most HRB. At the individual 
level, we found an inverse socioeconomic gradient for all examined HRB, except for the 
consumption of fruits and vegetables. The interaction of individual SEP with country 
was signiﬁcant for overweight, physical activity and smoking.
 The occurrence of daily smoking was signiﬁcantly associated with area 
unemployment in both countries due to the SEP of the residents concerned. At the 
individual level, a lower educational level was associated with a higher likelihood of 
daily smoking in both countries. In line with our results, a study from Czech Republic 
showed that smoking was more common in areas with higher unemployment and that 
education had a strongly inverse relation to smoking.21 Our results further indicate that 
Slovak residents were at higher risk of daily smoking than residents in the Netherlands. 
One of the possible explanations for this may be the lower awareness of Slovak citizens 
about the health consequences of smoking. As the monitoring of MPOWER policies 
in 2011 by WHO shows, Slovakia, in contrast to the Netherlands, did not implement 
a national mass media campaign regarding smoking during 2009 or 2010.22
 We found binge drinking to be associated with area unemployment in both 
countries. In Slovakia, it had already been shown that the district unemployment rate 
was associated with higher regional alcohol-related mortality.23 However, residents 
from the medium deprived urban neighbourhoods in the Netherlands had a higher risk 
of binge drinking than residents from the most favourable areas, even after adjustment 
for the SEP of residents concerned. This is an interesting ﬁnding, as the recent study 
by Kuipers et al. 24 found that the prevalence of heavy drinking was lower in deprived 
neighbourhoods than in the rest of the Netherlands. Within the EU, at least one-
quarter of the difference in life expectancy between newer and older Member States 
is linked to alcohol. 25 However, in this study binge drinking was more prevalent in the 
Netherlands than in Slovakia. This may be due to more liberal attitudes and norms 
regarding drinking, including heavy drinking, in the Netherlands.26
 For physical exercise we observed that Slovak residents were more physically 
inactive than Dutch residents. These differences may be partially attributable to 
a  generally higher prevalence of cycling in the Netherlands.27 Although cycling is 
used mostly for transport rather than in leisure time28, it may be possible that Dutch 
respondents also reported this kind of activity as vigorous exercise.
 For overweight we found that in the Netherlands residents from the least 
favourable areas had a higher risk than residents from the medium or most favourable 
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areas, which was mainly due to the socioeconomic proﬁle of the residents. This contrasts 
to UK ﬁndings showing that residence in a more deprived neighbourhood contributed 
to a higher initial BMI independent of the individual SEP and also to a greater weight 
gain over time in women.7 Although we did not ﬁnd an increase of risk for obesity by 
area deprivation in Slovakia, Slovak respondents were generally almost twice as likely 
to be obese than Dutch respondents. We also found individual-level socioeconomic 
differences in obesity. Respondents with low income status, low educational level 
and who were economically inactive had a higher risk of obesity, conﬁrming previous 
ﬁndings.29
 For the consumption of fruits and vegetables, we did not ﬁnd any relationship 
with area unemployment or with individual-level socioeconomic characteristics for 
either of the countries, which is in contrast with the ﬁndings of a previous systematic 
review 30 on this topic. Notwithstanding, we did ﬁnd country-level differences. 
Citizens in Slovakia were less likely to consume fruit and vegetables than citizens in 
the Netherlands. A previous study on dietary habits in urban settings in three Central 
and Eastern European countries (Czech Republic, Poland, Russia) 31 also reported lower 
consumption of fruits and vegetables than recommended by the WHO.
Study strengths and limitations
Important strengths of our international comparative study are that we used 
standardised sampling, recruitment and data collection protocols developed within 
the EURO-URHIS2 project. One of the limitations of this study is that Slovak and Dutch 
neighbourhoods varied regarding the number of respondents and residents, which may 
have possibly biased our results. However, evidence regarding small areas suggests 
that the choice of the geographical classiﬁcation level has only a small impact on the 
size of health differences by area deprivation.32 Another limitation is the relatively low 
response rate, although the differences between respondents and non-respondents 
were trivial or small (Cohen’s W in both countries was < 0.15) and the response rates 
were rather similar in both countries. Next, university educated residents in both 
countries were somewhat overrepresented while Roma in Slovakia and some non-
Western ethnic groups in the Netherlands were underrepresented. This may have 
affected our results but is less likely to affect between-country comparisons as it 
affected both countries. Moreover, measurements were based on self-reports, which 
may have introduced some social desirability. Self-reporting tends to underestimate 
smoking 33 and alcohol use.34 
Implications
Different public health strategies should be applied in Slovakia and in the Netherlands. 
In Slovakia, where no area differences in HRB were observed, it may be relevant to 
target public health strategies aimed at promoting healthy lifestyle programmes at 
the community level in any type of neighbourhood. Moreover, youth and adolescents 
should be targeted early as a  recent study shows 35 that they already participate in 
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risky behaviours. In the Netherlands, the effect of area unemployment was strong for 
all HRBs. Community intervention approaches combined with interventions on the 
individual level may provide a means to counteract this adverse position. Furthermore, 
assessment of the effect of other indicators of socioeconomic disadvantage would be 
helpful to decide on further health policies.
 Our ﬁndings regarding a  lack of neighbourhood-unemployment effects on 
HRB in Slovakia need to be conﬁrmed by other studies from Central-Eastern Europe. 
Finally, further longitudinal research needs to explore how the neighbourhood 




1. Mackenbach JP. Health Inequalities: Europe in Proﬁle. 2006. Available at: http://ec.europa.
eu/health/ph_determinants/socio_economics/documents/ev_060302_rd06_en.pdf. (March 
2013, date last accessed)
2. Lakshman R, McConville A, How S, Flowers J, Wareham N, Cosford P. Association between 
area-level socioeconomic deprivation and a  cluster of behavioural risk factors: cross-
sectional, population-based study. J Public Health 2010; 33: 234–245.
3. Fukuda Y, Nakamura K, Takano T. Accumulation of health risk behaviours is associated with 
lower socioeconomic status and women’s  urban residence: a  multilevel analysis in Japan. 
BMC Public Health 2005; 5:53.
4. Naimi AI, Paquet C, Gauvin L, Daniel M. Associations between Area-Level Unemployment, 
Body Mass Index, and Risk Factors for Cardiovascular Disease in an Urban Area. Int J Environ 
Res Public Health 2009; 6:3082-3096.
5. Wilson K, Eyles J, Ellaway A, Macintyre S, Macdonald L. Health status and health behaviours 
in neighbourhoods: A comparison of Glasgow, Scotland and Hamilton, Canada. Health Place 
2010; 16:331–338.
6. Santana P, Santos R, Nogueira H. The link between local environment and obesity: 
A multilevel analysis in the Lisbon Metropolitan Area, Portugal. Soc Sci Med 2009; 68:601–609.
7. Stafford M, Brunner EJ, Head J, Ross NA. Deprivation and the Development of Obesity. 
A Multilevel, Longitudinal Study in England. Am J Prev Med 2010; 39:130 –139.
8. Dragano N, Bobak M, Wege N, Peasey A, Verde PE, Kubinova R, et al. Neighbourhood 
socioeconomic status and cardiovascular risk factors: A multilevel analysis of nine cities in 
the Czech Republic and Germany. BMC Public Health 2007; 7:255.
9. Phillips G, Renton A, Moore DG, Bottomley C, et al. The Well London program - a  cluster 
randomized trial of community engagement for improving health behaviors and mental 
wellbeing: baseline survey results. Trials 2012; 13:105.
10. Behanova M, Nagyova I, Katreniakova Z, van Ameijden EJC, van Dijk JP, Reijneveld, SA. The 
effect of urban-area unemployment on the mental health of citizens differs between Slovak 
and Dutch cities. Health Place 2013; 24: 210-215.
11. Helasoja V, Lahelma E, Prattala R, Petkeviciene J, Pudule I, Tekkel M. The sociodemographic 
patterning of drinking and binge drinking in Estonia, Latvia, Lithuania and Finland, 1994-
2002. BMC Public Health 2007; 7:241.
12. WHO. Global recommendations on physical activity and health. 2011. Available at: http://
www.who.int/dietphysicalactivity/physical-activity-recommendations-18-64years.pdf. 
(March 2013, date last accessed).
13. Statistics Netherlands. Dutch Standard for healthy exercise. 2013. Available at: http://www.
cbs.nl/en-GB/menu/methoden/toelichtingen/alfabet/d/dutch-standard-for-healthy-
exercise.htm. (March 2013, date last accessed).
HEALTH-RISK BEHAVIOURS IN ADULT POPULATION
6
103
14. WHO. Body mass index. 2013. Available at: http://www.euro.who.int/en/what-we-do/health-
topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi. (March 2013, 
date last accessed).
15. OECD. Project on Income Distribution and Poverty. 2011. Available at: http://www.oecd.org/
dataoecd/61/52/35411111.pdf. (January 2012, date last accessed).
16. Eurostat. Local administrative units. 2010. Available at: http://epp.eurostat.ec.europa.eu/
portal/page/portal/nuts_nomenclature/local_administrative_units. (January 2012, date last 
accessed).
17. Statistical Office of the Slovak Republic. Population and Housing Census 2001.2002
18. UWV WERKbedrijf. Niet-werkende werkzoekenden, 1 januari 2010. 2010.
19. Rasbash J, Charlton C, Browne WJ, Healy M, Cameron B. MLwiN Version 2.02. 2005.
20. Merlo J, Chaix B, Ohlsson H, Beckman A, Johnell K, Hjerpe P, Råstam L, Larsen K. A  brief 
conceptual tutorial of multilevel analysis in social epidemiology: Using measures of 
clustering in multilevel logistic regression to investigate contextual phenomena. J Epidemiol 
Community Health 2006; 60:290-297.
21. Spilkova J, Dzurova D, Pikhart H. Inequalities in smoking in the Czech Republic. Societal or 
individual effects? Health Place 2011; 17:215–221.
22. Mackenbach J, McKee M. Successes and Failures of Health Policy in Europe. Four decades of 
divergent trends and converging challenges. 2013. Open University Press.
23. Rosicova K, Geckova AM, Rosic M, Speybroeck N, Groothoff JW, van Dijk JP. Socioeconomic 
factors, ethnicity and alcohol-related mortality in regions in Slovakia. What might a  tree 
analysis add to our understanding? Health Place 2011; 17: 701-709.
24. Kuipers MAG, Jongeneel-Grimen B, Droomers M, Wingen M, Stronks K, Kunst AE. Why 
residents of Dutch deprived neighbourhoods are less likely to be heavy drinkers: the role of 
individual and contextual characteristics. J Epidemiol Community Health 2013. doi:10.1136/jech-
2012-201242.
25. Zatonski 2008 in Mackenbach J, McKee M. Successes and Failures of Health Policy in Europe. 
Four decades of divergent trends and converging challenges. Open University Press. 2013.
26. Caetano and Clark 1999 in Bernstein KT, Galea S, Ahern J, Tracy M, Vlahov D. The built 
environment and alcohol consumption in urban neighborhoods. Drug and Alcohol Dependence 
2007; 91:244–252.
27. Pucher J, Buehler R. Making Cycling Irresistible: Lessons from The Netherlands, Denmark and 
Germany. Transport Reviews: A Transnational Transdisciplinary J 2008; (28) 4:495-528.
28. Kramer D, Maas J, Wingen M, Kunst AE. Neighbourhood safety and leisure-time physical 
activity among Dutch adults: a multilevel perspective. Int J Behav Nutr Phys Act 2013; 10:11.
29. Black JL, Macinko J. Neighborhoods and obesity. Nutr Reviews 2008; 66:2–20.
CHAPTER 6
104
30. Kamphuis CBM, Giskes K, de Bruijn GJ, Wendel-Vos Wet, Brug J, van Lenthe FJ. Environmental 
determinants of fruit and vegetable consumption among adults: a  systematic review. 
Br J Nutr 2006; 96: 620–635.
31. Boylan S, Lallukka T, Lahelma E, et al. Socio-economiccircumstances and food habits in 
Eastern, Central and Western European populations. Public Health Nutr 2011; 14:678–687.
32. Reijneveld S, Verheij R, de Bakker D. The impact of area deprivation on differences in health: 
does the choice of the geographical classiﬁcation matter? J Epidemiol Community Health 2000; 
54:306-313.
33. Fendrich M, Mackesy-Amiti ME, Johnson TP, Hubbell A, Wislar JS. Tobacco-reporting validity 
in an epidemiological drug-use survey. Addict Behav 2005; 30: 175–181.
34. Ekholm O, Strandberg-Larsen K, Gronbaek M. Inﬂuence of the recall period on a beverage-
speciﬁc weekly drinking measure for alcohol intake. Eur J Clin Nutr 2011; 65: 520–525.
35. Pitel L, Madarasova Geckova A, Reijneveld SA, van Dijk JP. Socioeconomic gradient shifts 
in health-related behaviour among Slovak adolescents between 1998 and 2006. Int J Public 
Health 2013; 58:171-176.






Background: Health-risk behaviours (HRB) increase the risk of disability and chronic 
diseases at an older age. This study aimed to compare Slovakia and the Netherlands 
regarding differences in the prevalence of HRB by neighbourhood and individual 
deprivation and to determine whether area differences could be explained by the 
socioeconomic position (SEP) of the residents.
Methods: We obtained data on non-institutionalised residents aged 65 and above from 
the EU-FP7: EURO-URHIS 2 project from Slovak (N=665, response rate 44.0%) and Dutch 
cities (N=795, response rate 50.2%). HRB concerned daily smoking, binge drinking, 
physical activity, consumption of fruits and vegetables and body mass index. Area 
deprivation was measured by the neighbourhood unemployment rate. Individual SEP 
was measured by education and household income with ﬁnancial strain. We employed 
multilevel logistic regression.
Results: In Slovakia no HRB was associated with either neighbourhood unemployment 
or individual SEP. Elderly in the Netherlands from the least favourable neighbourhoods 
were more likely to be daily smokers (OR 2.32, 95%-CI 1.25; 4.30) and overweight (OR 
1.84, 95%-CI 1.24; 2.75) than residents from the most favourable ones. For Dutch elderly 
the gradients varied per HRB and per individual-level SEP indicator. Individual SEP 
explained country differences in the association of area unemployment with smoking 
and lack of physical activity but not that with overweight.
Conclusion: Countries differed in the associations with HRB of both neighbourhood 
unemployment and individual SEP among elderly urban residents. The local importance 
of socioeconomic factors on both levels should be considered when developing health-
promotion activities for the elderly.
Key words: health-risk behaviours; area unemployment; socioeconomic inequalities; 
urban health; ageing




The European population is ageing1, leading to an increase in morbidity. It is projected 
that the number of people aged over 65 will almost double in the coming decades in the 
European Union, rising from 85 million in 2008 to 151 million in 2060.2 Maintaining good 
health in older age is central to the global response to population ageing.3,4 The likelihood 
that a  person will age successfully increases if he or she adheres to recommendations 
regarding exercise, alcohol, smoking, diet and body mass index.5 The compression of 
morbidity may also be achieved by targeting lifestyle factors. Even modest improvements 
in health behaviours could substantially decrease the risk for disability.6,7
 Evidence on factors affecting health-risk behaviours (HRB) in the elderly is 
needed, as their context differs substantially from that of other age categories. First, the 
ageing process might be difficult for some elderly, as it may be accompanied by a loss 
of spouse, fewer social contacts or changes in ﬁnancial circumstances, which may act as 
triggers for HRB. Second, the transition from work to retirement is frequently associated 
with changes in lifestyle.8 Third, since HRB usually co-occur (i.e. smoking habit with 
drinking, fewer physical activity with obesity), they may inﬂuence the elderly’s existing 
or future morbidity. Due to co-occurence, adverse health effects may also cluster in 
certain deprived groups. Finally, a signiﬁcant number of the elderly have a low income9 
and economic resources in aging populations have been shown to be associated with 
HRB.10
 Evidence shows that both individual- and area-level deprivation11-14 are 
associated with HRB in the elderly. For example, higher levels of smoking and lower 
levels of physical activity were found in more deprived neighbourhoods among elderly 
British women.12 In the UK multiple HRB were more common in elderly with lower SEP.15 
Particularly nowadays, in a period of economic recession and austerity16, it is important 
to assess the effect of area deprivation on the HRB of residents. Exploring this issue may 
reveal areas within cities which need to be targeted speciﬁcally with health promotion.
 The majority of studies on the area effect on lifestyle in the elderly are 
conducted in Western European (WE) countries, and evidence regarding this aspect from 
Central European (CE) countries is lacking. From a European perspective, where policies 
on healthy aging should be tailored to a  country’s  needs, evidence from comparative 
studies may be useful. We compared Slovakia (a CE country) and the Netherlands (a WE 
country); these two countries differ not only socioeconomically and culturally but also in 
healthy life expectancy, a quantitative measure of disability. At age 65, Slovak citizens can 
expect the fewest healthy life years among all European Union countries, whereas the 
Netherlands belongs among the high-scoring countries.17
 In this paper, we aim to answer four research questions: 1) Is the prevalence of 
HRB higher in deprived neighbourhoods and among deprived people?; 2) Do countries 
differ in the association of HRB with area unemployment?; 3) Could this be explained by 
the socioeconomic characteristics of citizens?; and 4) Do countries differ in the association 





Data was collected within the European Urban Health Indicators project (EURO-URHIS 2) 
in the two largest cities in Slovakia – Bratislava (the capital; 432,801 inhabitants in 2010) 
and Kosice (233,886 inhabitants in 2010) – and in two comparable Dutch cities, Amsterdam 
(capital; 779,808 inhabitants in 2010) and Utrecht (311,367 inhabitants in 2010). We 
restricted our analysis to people aged 65 years and over. In each city a representative 
sample of 800 persons aged 65 years and over was approached, stratiﬁed by gender. 
All respondents received identical self-administered postal questionnaires in their own 
language along with a stamped return envelope. Questionnaires were accompanied by 
a cover letter explaining the project and a conﬁdentiality statement on each returned 
questionnaire.
 Regarding the Slovak cities, the sample was randomly selected by the 
Population Registry Office of the Slovak Republic. In order to motivate respondents, 
a raffle (9 gift vouchers of €10) and gift incentives (a bookmark with calendars) were 
used. Non-respondents were contacted repeatedly by two postal reminders and by 
telephone. Data collection lasted from September 2010 to March 2011. Invalid addresses 
(n=58), deaths (n=4) and incapacities to complete the questionnaire with living/working 
abroad (n=26) were deducted from the original Slovak sample size. Thus, the overall 
response rate in Slovakia was 44.0% (n=665); refusals comprised 33.1% (n=500) and 
other non-responses 22.9% (n=347). Respondents did not differ from non-respondents 
regarding gender (Cohen’s W 0.03).
 In the Dutch cities the sample was randomly selected from the municipal 
population register in each city. As an incentive to participants, a raffle (4 gift vouchers 
of €50) was used in Amsterdam and a lottery (2 vouchers of €100) was used in Utrecht. 
Non-respondents in Amsterdam were contacted in two additional mailings and in 
Utrecht also approached by phone calls. Data collection lasted from September 2010 to 
January 2011.
The overall response rate in the Netherlands was 50.2% (n=795), after invalid addresses 
(n=4), deaths (n=5) and incapacities to complete the questionnaire (n=6) were 
subtracted. Refusals represented 24.0% (n=380) and non-respondents 25.9% (n=410). 
Respondents did not differ from non-respondents regarding gender (Cohen’s W 0.001).
 Our analysis concerned non-institutionalised residents aged 65 and above.
Measures
The original EURO-URHIS 2 questionnaire was translated from English into Slovak and 
Dutch and back translated afterwards.
Individual-level data
We used ﬁve indicators of HRBs: daily smoking, binge drinking, physical activity, 
consumption of fruits and vegetables and body mass index.
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 Daily smoking was assessed from a question on smoking status (The European 
health interview survey, 2006, modiﬁed): “Do you currently smoke” with four answering 
options. The variable was dichotomized as smoking daily and not smoking daily.
 Binge drinking (FINBALT 2004, Question 49 (1)) was assessed from the question 
“How often do you drink six portions or more of alcohol at once (one portion consists 
of a bottle of beer or equivalent, or a glass of wine, or a restaurant-portion of spirits)?” 
with ﬁve answering options. The answers were dichotomized and different criteria 
were set for men (once a  week) and for women (once a  month).18 Harmful alcohol 
consumption among older people deserves attention.19,20
 Physical activity for at least 30 minutes was assessed by a  question “In your 
leisure time, how often do you do physical exercise for at least 30 minutes which makes 
you at least mildly short of breath or perspire?” (FINBALT 2004, Question 56) with eight 
answering options. The variable was dichotomized as twice a  week or more vs. less 
than twice a week. The grouping of options was roughly based on the World Health 
Organisation (WHO) guidelines for healthy exercising (150 min/week moderate exercise 
or 75 min/week vigorous exercise)21 and the Dutch Standard for Healthy Exercise (5x 30 
min moderate/week or 3 x 20 min intensive/week).22
 Daily frequency of consumption of fruits and vegetables (SF Diet Questionnaire in 
North West Public Health Observatory Lifestyle Survey and Methods) was assessed from 
separate open-ended questions: “On average, how many portions of fruit/vegetables 
do you eat a  day? Please write your number in the space provided.” Dietary intakes 
were compared with those recommended by the WHO and with Dutch guidelines; 
the grouping of answers was roughly based on Dutch guidelines for fruit/vegetable 
consumption. The variable was dichotomized with options (1) Less than four servings 
and (2) Four or more servings.
 Body mass index (BMI) is a global index of nutritional status.23 BMI (European 
health interview survey, 2006) was calculated from the self-reported height and weight 
(body weight in kilograms divided by the square of the body length in meters). For 
analytical purposes we dichotomized BMI as normal weight (<25) and overweight (≥25).
 Socioeconomic position of respondents was measured by educational level, 
household income and ﬁnancial strain. Education (The European health interview 
survey, 2006) was assessed by a  question on the highest educational level attained. 
Responses were divided into three categories. No formal education and primary 
education were categorised as low educational level. The other two groups represent 
respondents with secondary and university education, respectively.
 Composition of the household concerned the number of adults aged 18 and over 
and children aged 0 to 17 who lived in the household.
 Living arrangements was assessed by asking respondents about living with or 
without a partner.
 Household income was measured by self-reported annual household income 
(The European health interview survey, 2006). The income per capita was adjusted for 
household size using the OECD modiﬁed scale by dividing by the number of adults and 
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children in the household.24 This was then divided into tertiles of adjusted household 
income (low, medium, high) and was separately categorised for Slovakia and for the 
Netherlands.
 Financial strain (EURO-URHIS 2, 2011) was assessed by asking respondents “Do 
you have enough money for daily expenses, e.g. accommodation, travel, clothing, 
food?” with answer options of yes or no.
Neighbourhood-level data
Neighbourhood-level unemployment was chosen as the measure of area deprivation; 
it has also been used previously in other studies on area deprivation.25-28 High 
neighbourhood-level unemployment reﬂects individual-level, income-based 
deprivation and implies a lack of basic skills and competencies in a given community.28
 Slovak neighbourhoods involved local administrative units on the lower level 
(the LAU 2 level) as deﬁned by Eurostat.29 Dutch neighbourhoods were areas based on 
postcode sectors. We used Census data for Slovak neighbourhoods30 and registered 
unemployment municipality data for Dutch neighbourhoods31 for the total proportion 
of unemployed residents (Unemployed ≥ 16 years looking for their ﬁrst job or having worked 
before). Data were split into tertiles of deprivation (least favourable, medium and most 
favourable) and were separately categorised for Slovakia and for the Netherlands.
Statistical analyses
First, we used the Chi-squared signiﬁcance test to assess the association of HRB with 
area deprivation in each country. Second, we employed multilevel analyses to assess 
the neighbourhood-level variance in HRB and to assess differences by tertiles of area 
deprivation. We computed odds ratios for tertiles of deprived neighbourhoods, crude 
and adjusted for age, sex, and their interactions and ethnicity (Model 1). We then added 
the country into the model and the interaction of the country with area deprivation. 
Third, we added the measures of individual SEP to the model (education, household 
income, ﬁnancial strain). Finally, we added the interaction of the country with the 
measures of individual SEP into Model 1.
 Each HRB was modelled as binary outcome variables in multilevel logistic 
regression models of citizens (level 1) nested within neighbourhoods (level 2). We 
performed the analyses in SPSS 20 for Windows (IBM company, Chicago, Illinois, USA) 
via Generalized Estimating Equations. We also used MlwiN 2.0232 in order to compute 
median odds ratios (MOR), which is an interpretable measure of neighbourhood-level 
variance.33




Characteristics of the sample
The Slovak sample comprised 644 respondents from 30 neighbourhoods. The mean age 
of the residents was 72.9 years (SD=6.1); 54.7% were men. The Dutch sample comprised 
760 respondents living in 102 neighbourhoods. The mean age of the residents was 74.5 
years (SD=7.0); 50.7% were men. Respondents’ background characteristics with the 
main study variables per country are described in Table 7.1.
Table 7.1 Background characteristics of the samples per country, age range 65 and 
above$, Slovakia and the Netherlands, 2010/2011
Slovakia (N=644) Netherlands (N=760) Pa
Age
Mean age (±standard deviation) 72.9 (±6.1) 74.5 (±7.0)
N % N %
Sex n.s.
Men 352 54.7 385 50.7
Adjusted household income (€) 6504.2 24711.7 <0.001
Mean (±SD) (3312.6) (19341.5)
Household incomeb
Low 191 34.0 180 35.0
Medium 185 32.9 167 32.5
High 186 33.1 167 32.5
Educational level <0.001
Low 92 14.3 184 25.1
Secondary 324 50.4 384 52.5
University 227 35.3 164 22.4
Ethnic background <0.001
Non-indigenous 5 0.8 54 7.2
Financial strain <0.001
Yes 187 29.4 64 8.7
No 448 70.6 675 91.3
Daily smoking <0.001
Yes 47 7.4 99 13.2
No 586 92.6 651 86.8
Binge drinking n.s.
Yes 60 11.5 78 14.1
No 462 88.5 475 85.9
Body mass index <0.001
Normal or underweight 197 31.0 306 42.8
Overweight, (very) severely overweight 438 69.0 409 57.2
Physical activity n.s.
Less than twice a week 247 40.0 281 38.3
Twice a week or more 371 60.0 452 61.7
Consumption of fruits/vegetables <0.001
Less than 4 portions/day 395 67.5 250 34.4
4 or more portions/day 190 32.5 477 65.6
$ percentages do not always add up to 100% due to rounding
a chi-square test for categorical and t-test for continuous variables
b Categories of adjusted household income (in Euros): for Slovakia low <5120.00, medium 5120.01-6720, high >6720.01; for 
the Netherlands low < 16000, medium 16000-25000, high > 25000.01
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 The occurrence of HRB by tertiles of neighbourhood unemployment differed 
between the countries. In the Netherlands in the least favourable neighbourhoods in 
terms of the unemployment rate, the prevalence of overweight residents was 63.7% 
compared with 48.9% in the most favourable neighbourhoods. The prevalence of 
daily smoking also signiﬁcantly differed between neighbourhoods, with the lowest 
daily smoking observed in the most favourable neighbourhoods (7.9%). In Slovakia, 
no signiﬁcant differences were observed in the occurrence of HRB between urban 
neighbourhoods.
 The prevalences of unfavourable HRB were mostly higher in Slovakia than 
in the Netherlands. Compared with the Netherlands, more citizens in Slovakia were 
overweight or obese (69.0% vs. 57.2%) and did not meet recommendations for daily 
proportions of fruit and vegetables (67.5% vs. 34.4%). The overall prevalence of daily 
smoking was signiﬁcantly higher in the Netherlands (13.2%) than in Slovakia (7.4%). 
(Table 7.2)








































































































































































































































































































































































































































































































































































































































































































 Adjustment for age/sex, their interactions and ethnicity showed that in the 
Netherlands citizens from the least favourable areas were more likely to smoke daily 
(odds ratio, OR 2.32, 95%-conﬁdence interval, CI 1.25; 4.30) and had a higher odds for 
overweight than residents from the most favourable areas (OR 1.84, 95%-CI 1.24; 2.75). 
Differences between Slovakia and the Netherlands for the most favourable tertiles 
were observed for a lack of physical activity (p-value of the interaction with country; 
p=0.045) and overweight (p=0.017). For example, Slovak citizens from the most 
favourable neighbourhoods had a  2.37 higher odds of being overweight compared 
with Dutch citizens (OR 2.37, 95%-CI 1.52; 3.70) from the same type of areas. Binge 
drinking, lack of physical activity and low consumption of fruits and vegetables was not 
associated with neighbourhood unemployment in either country.
 Clustering of HRB within neighbourhoods was found for daily smoking, 
overweight and insufficient consumption of fruits and/or vegetables. For example, 
for smoking the median odds of being a  daily smoker for an individual living in 
a more deprived area was 1.43 times greater than for an individual in a less deprived 
neighbourhood when randomly selecting two persons from different neighbourhoods. 
Additional adjustment for individual SEP explained country differences in the 
association of area unemployment with smoking and lack of physical activity but not 
with overweight. Overall, Slovak elderly were more likely to be physically inactive, 
overweight and consume fewer fruits and vegetables. (Table 7.3)
With regard to the association of individual level deprivation with HRB, in the 
Netherlands a low income status increased only the likelihood for overweight (OR 2.23, 
95%-CI 1.26; 3.94). In contrast, low education increased the odds for all HRB, except low 
consumption of fruits and vegetables. Financial strain increased the odds for overweight 
and low consumption of fruits and vegetables. None of these three indicators of SEP 
was associated with HRB in Slovakia. However, between both countries differences in 
gradients were found for overweight, income, education and ﬁnancial strain. Slovak 
elderly with a  high income level, with a  university education and without ﬁnancial 
strain had a higher likelihood of overweight than their Dutch counterparts. (Table 7.4)



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In this comparative study we found that Slovak and Dutch elderly differed in the 
association of HRB both by neighbourhood and by individual deprivation. In Slovakia 
none of the studied HRB was associated either with neighbourhood unemployment 
or individual-level SEP. In the Netherlands, daily smoking and overweight occurred 
more frequently in more deprived neighbourhoods. Furthermore, for Dutch elderly 
the gradients varied per HRB per individual-level SEP indicators. Individual-level SEP 
explained country differences in the association of area unemployment with smoking 
and lack of physical activity but not with overweight.
 In Slovakia neither neighbourhood unemployment nor individual-level 
SEP was associated with unfavourable health behaviours. A recent urban study from 
Switzerland in elderly aged 65-7010 found a similar lack of area effects on HRB. But 
contrary to our study, these authors found the risk of HRB (except alcohol consumption) 
to be increased in low income elderly. The lack of area effect in our study may be related 
to the housing conditions in the past. In line with the urban development policy in CE 
in 1960s -1990s, which aimed to meet the demand for housing, large scale, high-rise 
blocks of ﬂats were built. These ‘ensured‘ some social mixing.34 The fact that residential 
mobility is decreasing with age and that this feature holds true also for CE cities35 may 
explain the observed lack of an area-level effect in Slovak cities. An explanation for 
the lack of individual-level socioeconomic differences might be that in the past the 
communist system ensured more equal exposure to adverse circumstances during 
working ages, which continues to be visible when the cohort concerned gets older. In 
the Netherlands, the educational level of elderly was the most consistent predictor for 
the studied adverse lifestyle behaviours. In contrast, in the British ageing population 
Shankar et al.15 found that total accumulated wealth and subjective social status were 
more consistently related to HRB than education.
 Indicators of individual deprivation had a  different association with HRB 
in Slovakia and in the Netherlands. Slovak elderly with a  high income status, with 
university education and without ﬁnancial strain had a higher likelihood of overweight 
than their Dutch counterparts. This clearly conﬁrms that inequalities between CE and 
WE residents are present for risk factors as well, independent of relative SES. This ﬁnding 
suggests that a higher SEP in one country does not offer the same health beneﬁts as in 
the other one.
 Overall, Slovak elderly had higher odds of being physically inactive, 
overweight and consuming fewer fruits and vegetables compared with their Dutch 
counterparts. Some elderly might thus be unable to exercise in the recommended 
frequency due to illness or disability.36
 However, repeating the analyses with adjustment for this led to only minor 
changes in ORs (results not shown).
 We previously reported that among people aged 19-64 years old37 Slovak 
urban residents similarly showed a higher risk for most HRBs and no area effects. With 
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regard to the Netherlands, in this age-group the prevalence of almost all HRBs was 
higher in deprived areas, except for the consumption of fruits and vegetables. This may 
also be due to Slovak housing policies in the past. Whether this continues to be so for 
the younger ages may be questioned as well and is deserving of additional study.
Study strengths and limitations
Standardised sampling, recruitment and data collection protocols developed within 
the EURO-URHIS 2 project, together with applied multilevel analyses, are important 
strengths of our study. To our knowledge, this is the ﬁrst study which provides evidence 
on HRB among urban elderly from a  Central European country benchmarked to 
a Western European country.
 We are aware of a number of limitations too, however. First, the relatively low 
response rate, although no differences between respondents and non-respondents 
were detected (Cohen’s  W in both countries was <0.01) and the response rates were 
rather similar in both countries. Second, better educated elderly are over-represented 
in the survey. Third, the cross-sectional design of our study did not allow us to establish 
causality between area deprivation and HRB. Finally, all HRB were self-reported, which 
may have caused an inﬂuence of social desirability.
Implications
Our ﬁndings suggest that improving the health behaviour of the elderly in Slovakia 
and in the Netherlands requires different preventive strategies. In Slovakia, where 
no area differences in HRB were observed, it may be relevant to target public health 
strategies that aim at promoting healthy lifestyles in the community to any type of 
neighbourhood. In the Netherlands, the effect of area unemployment was strong 
for daily smoking and overweight. Community intervention approaches with 
individualised components may provide a means to counteract this adverse position. 
Moreover, in both countries all health promoting strategies should also take into 
account the aspect of health literacy38 to deliver stimulating information in a language 
with which elderly feel comfortable.
 Further comparative studies are needed to better tailor policies for healthy 
aging in European countries. Such studies should take into account the diversity of 
European countries both from historical perspectives (i.e. post-communist countries) 
and types of welfare regimes to account for peers and contextual effects on HRB.
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General discussion, implications and conclusions
This thesis focused on the association of area-level and of individual-level 
socioeconomic (SE) indicators with various health outcomes and health behaviours 
among adults and elderly. It compared the urban context of two countries, Slovakia 
and the Netherlands. In this chapter the main ﬁndings of the study are summarized 
(8.1) and discussed (8.2). Next, the strengths and limitations of this study are addressed 
(8.3), and ﬁnally, we address its general implications for practice, as well as for future 
research (8.4).
8.1   Main ﬁndings
The main ﬁndings are summarized per research question, as deﬁned in Chapter 1; the 
number of the chapter that reports the study concerned is provided in parentheses.
Research question 1 (Chapter 3)
Is the prevalence of poor self-rated health (SRH) higher in more deprived neighbourhoods? If 
yes, can this be explained by individual socioeconomic status (SES) and does it differ by country?
We found that in both countries, poor SRH was associated with area deprivation, 
but the results differed by type of area indicator and by age group. Slovak residents 
reported poor SRH signiﬁcantly more often than Dutch residents. The pattern of the 
association between poor SRH and area deprivation differed by country and age group. 
In the younger age group a strong association between poor SRH and area deprivation 
was found for all three area-level indicators in the Netherlands but not that much in 
Slovakia. The reverse was observed for the elderly. For Slovakia we found a  strong 
association among the elderly, but a weak one for the Netherlands. Individual SE factors 
were signiﬁcantly associated with poor SRH in both age groups and both countries.
Research question 2 (Chapter 4)
Is the prevalence of mental health problems (MHP) in the productive age group higher in 
deprived neighbourhoods and among socioeconomically deprived people? If yes, can the area-
difference be explained by individual SES and does it differ by country?
We found that the association between the neighbourhood unemployment rate 
and MHP differed between the Netherlands and Slovakia. We observed a  gradient 
relationship regarding the rate of MHP and area unemployment in the Netherlands, 
but not in Slovakia. Furthermore, the countries differed regarding rates of MHP in the 
most favourable tertiles of area unemployment, with Slovakia having a higher rate, but 
the countries did not differ in overall prevalence of MHP. Finally, individual-level SE 
characteristics did not explain the differences between the countries in the association 
of area unemployment with MHP.
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Research question 3 (Chapter 5)
Is the prevalence of MHP among community-dwelling elderly higher in deprived neighbourhoods 
and among socioeconomically deprived people? If yes, can the area-difference be explained by 
individual SES and does it differ by country?
The neighbourhood-unemployment rate was not associated with MHP of elderly in 
either country. Second, overall rates of MHP were signiﬁcantly higher among elderly 
in Slovakia than in the Netherlands. Third, individual-level household income and 
ﬁnancial strain were associated with MHP. Fourth, individual-level SE characteristics 
explained differences in MHP between the two countries. In both countries the risk of 
MHP of elderly was due more to their individual-level SES than to the area they lived in.
Research question 4 (Chapter 6)
Is the prevalence of health-risk behaviours (HRB) higher in deprived neighbourhoods and 
among socioeconomically deprived people in the productive age group? If yes, can the area-
difference be explained by individual SES and does it differ by country?
We found that the association between the area-level unemployment rate and HRB 
differed between Slovakia and the Netherlands. Also, the patterns of HRB differed 
between the two countries. In the Netherlands the prevalences of almost all HRB 
were higher in areas with a high unemployment rate compared with those with a low 
rate, except for the consumption of fruits and vegetables. However, these area effects 
diminished after controlling for individual-level SES. In Slovakia, we did not observe 
area effects on HRB, but Slovak residents generally had a higher risk for most HRB. At 
the individual level, we found an inverse SE gradient for all examined HRB, except for 
the low consumption of fruits and vegetables.
Research question 5 (Chapter 7)
Is the prevalence of HRB among community-dwelling elderly higher in deprived neighbourhoods 
and among socioeconomically deprived people? If yes, can the area-difference be explained by 
individual SES and does it differ by country?
We found that Slovak and Dutch elderly differed in the association of HRB both by 
neighbourhood and individual deprivation. In Slovakia none of the studied HRB was 
associated either with neighbourhood unemployment or individual-level SES. In 
the Netherlands, daily smoking and overweight occurred more frequently in more 
deprived neighbourhoods. Further, for Dutch elderly the gradients varied per HRB per 
individual-level SES indicators. Individual-level SES explained country differences in 




8.2   Discussion of main ﬁndings
The main ﬁndings will be discussed within the framework of the general aims, as 
outlined in Chapter 1. The main ﬁndings are summarised in Table 8.1.
Table 8.1 Associations of area-level and individual-level socioeconomic deprivation 
with health outcomes, and moderation by country, both for two age groups; adjusted 
















19-64 yes yes - -
65+ yes no - -
Mental health 
problems
19-64 yes no - -
65+ no no - -
Smoking
19-64 yes no yes a,b yes b
65+ yes no yesb no
Binge drinking
19-64 yes no yes c yes c
65+ no no yes b no
Overweight
19-64 yes yes yes a,b,c yesc
65+ yes no yes a,b,d no
Lack of physical 
activity
19-64 no yes yes b no
65+ no no yes b no
Low 
consumption 
of fruit and 
vegetables
19-64 no no no no





19-64 yes no - -





19-64 yes no - -
no no - -
Notes: “ –” not assessed
* adjusted for a long-standing illness in assesment of mental health problems in 65+ ,** association of outcome with 
individual-level SE indicators (education, income status and/or economic actvity, ﬁnancial strain)
Yes - association was found, No - association was not found
Indicators of individual SES: a-income, b-education, c-economic activity, d-ﬁnancial strain
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8.2.1 Association of area deprivation with health outcomes
We observed a  gradient in poor SRH, MHP, overweight, binge drinking and physical 
inactivity regarding area deprivation in the 19-64 years age group in the Netherlands 
but not in Slovakia. In Slovakia, a  ﬂat pattern was mostly observed. SE urban area 
differences in health were observed in previous studies conducted in the Netherlands.1-3 
For example, in a  study conducted in Amsterdam, Agyemang et al.2 found that 
participants from neighbourhoods with a  high proportion of unemployed/people 
receiving social beneﬁts were 1.5 times more likely to report fair to poor health than 
those from neighbourhoods with a low proportion of unemployed/ -people receiving 
social beneﬁts. However, an older Dutch study of mental disorders found little evidence 
that contextual effects explained the high rates of poorer mental health in deprived 
urban areas; most of this higher prevalence was explained by a higher concentration of 
people of lower SES in these areas.4
 These heterogeneous ﬁndings may be interpreted as meaning that Dutch 
neighbourhoods have become more socioeconomically heterogeneous over time, as 
the oldest studies were carried out almost 20 years ago. The lack of an area effect in 
Slovakia in our study may be due to the housing policies in the past. In the 1960s-1990s, 
the urban development policies in Central European (CE) countries mostly aimed to 
meet the demand for housing by building large scale, high-rise blocks of ﬂats. This 
‘ensured’ some social mixing.5 Nowadays, given the availability of affordable loans 
and the demands for one’s  own housing, large housing blocks, which are unique for 
neighbourhoods within Bratislava and Kosice, are still inhabited by residents with 
different types of SE backgrounds. The lack of area effects in Slovakia contrasts with 
ﬁndings on mortality for the entire country and also for Bratislava and Kosice. Rosicova 
et al.6 found that the proportions of Roma and of those with low education per area 
were associated with higher mortality of the population aged 20-64 years in these two 
Slovak cities.
 A study7 which assessed the associations of SE characteristics of urban 
neighbourhoods with cardiovascular risk factors in the Czech Republic (a CE country) 
and in Germany (a  WE country) similarly found that the relationship between 
neighbourhood SES and risk factors was more pronounced in Germany. In German 
neighbourhoods with high unemployment rates respondents were more likely to be 
obese and physically inactive and to smoke daily than in neighbourhoods with low 
unemployment. In the Czech Republic this area gradient was present only for smoking. 
We expect that residential segregation will become visible in Slovakia in the future as 
economic transformations proceed.
 For MHP of elderly we did not ﬁnd any neighbourhood effect in either country. 
Several other studies also did not ﬁnd any evidence between neighbourhood SES and 
mental health among elderly.8 An explanation might be that area-level factors other 
than deprivation per se are more important for the elderly in a  city context. These 
might be, for example, features of the built environment, such as safe walking paths 
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or green areas 9,10 , which promote participating in leisure/community activities and 
further social participation accompanied by social support.11 However, such features are 
likely to be less favourable in deprived areas, too, making this explanation less likely. 
Another explanation may be that subjective measures of neighbourhood environment 
better measure relevant aspects of area deprivation, as they are based on the 
individual’s perceptions. Indeed, a review on neighbourhood environment and health 
of older adults12 shows stronger associations for such studies than for those which used 
objective measures.
8.2.2 Association of individual-level socioeconomic status with health outcomes
Individual-level SE characteristics were associated with MHP and poor SRH in both 
countries in both age groups. Further, for individual deprivation we observed 
differences per country, per age group and per HRB. With regard to poor SRH we found 
an inverse SES gradient in both age groups and both countries for most area-level 
SE measures. Additionally, in both countries a  part of the poor SRH was explained 
particularly by demographic and individual-level SE characteristics. This indicates 
that these individual factors account for a part of the area characteristics, i.e., that an 
aggregation effect occurs, and this holds similarly for both WE and CE countries.
 The educational level of residents plays an important role in both countries. 
For example, for MHP a  difference in the area gradient between Slovakia and the 
Netherlands became biggest after inclusion of the educational level of residents. This 
implies that in both Dutch cities a relatively large number of educated residents – like 
students – live in deprived areas. In particular, university students mostly choose their 
address independent of the SE position of a neighbourhood when they start living on 
their own.13 A lower educational level in 19-64 year-olds was associated with a higher 
likelihood of daily smoking in both countries. Similarly, a study from Czech Republic 
showed that smoking was more common in areas with higher unemployment and 
that education was strongly and inversely related to smoking.14 Our ﬁnding suggests 
that preventive strategies in smoking initiation should be targeted at lower educated 
residents.14,15
 The direction of the relationship between individual-level SES and health 
differed between countries per health outcome. More precisely, when considering the 
relationship between smoking and income, Slovak citizens aged 19-64 with medium 
income status were less likely to be daily smokers than Dutch citizens from the same 
(relative) income category. Next, Slovak elderly with a  high income status, with 
university education and without ﬁnancial strain, had a higher likelihood of overweight 
than their Dutch counterparts. Both ﬁndings suggest that a higher SES does not offer 
the same health beneﬁts in one country as in another one. It also clearly conﬁrms that 
inequalities between CE and WE residents are also present for risk factors, independent 
of relative SES.
 Among older people in both countries, those with a low income status and in 
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ﬁnancial strain had twice the risk of MHP than the better off elderly. This indicates that 
elderly from lower SE groups are more vulnerable to MHP. Low income together with 
ﬁnancial strain may act as stressors and inﬂuence mental health. It further suggests 
that SE inequalities in health persist to older ages.
 In Slovak elderly, none of the studied HRB was associated with individual-
level SES whereas in the Netherlands, the educational level of elderly was the most 
consistent predictor for the studied adverse lifestyle behaviours. Results for Slovak 
elderly may suggest that educational attainment might be overridden by the overall 
poverty of elderly. In Slovakia in 2010 7.7% of residents older than 65 were at risk of 
poverty compared with 5.9% of residents in the Netherlands.16
8.2.3 Country-peer-age effect on health outcomes
We observed striking health disparities between Slovakia and the Netherlands for all 
studied health outcomes, with worse health outcomes being observed in Slovakia. In 
line with:
1. theories on early life course and contextual inﬂuences (ambient risks that are 
imposed on individuals through their micro and macro environment or the 
behaviour of others) on adult health17, and
2. theoretical conceptualisation of neighbourhood by Bernard et al.18 (that health 
inequalities are determined by distribution of resources to which individuals have/
do not have access),
we propose two types of explanations which may at least partially explain our results. 
First, historical circumstances in Slovakia related to the period of communism (before 
1989) and a societal transition from a socialist system to a market-oriented economy 
(after 1989), and second, the impact of the social environment, including peer inﬂuence.
 Regarding historical circumstances, adult life is probably already determined 
in part by early circumstances. Disadvantage in early life sets in motion a  series of 
subsequent experiences that accumulate over time to produce disease after 30, 40, 50 
or 60 years of disadvantage.19 The generally worse health and HRB of Slovak elderly may 
particularly relate to the history of Slovakia in the communism period. Health in the 
period before and after 1989 was affected by social and economic inﬂuences. A process 
of societal transition from a  socialist system to a  market-oriented one took place 
during the 1990s in Slovakia. This period was marked by a worsening of health and HRB. 
However, the transition and the concurrent worsening of health and HRB were by far 
not as drastic as, for example, in Russia and some other countries of the former Soviet 
Union.20 In the Slovak sample a  large proportion of respondents reported ﬁnancial 
strain, a measure of material deprivation that comprises having difficulties in paying 
for food, clothes and housing. It is plausible that this material deprivation is a powerful 
predictor of health status.21 Individual perceptions of economic hardships and strains 
have been identiﬁed as the most critical chronic stressors that individuals experience 
in their daily lives.22 An explanation for the lack of individual-level SE differences in HRB 
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in elderly in Slovakia might be that the communist regime maintained relatively ﬂat 
distributions of income21, preventing much strain and stress.
 On the other hands, in the Netherlands, the educational level of elderly was 
the most consistent predictor for the studied adverse lifestyle behaviours. Shifts in 
the educational gradient in behaviours between generations in Slovakia are evident 
already in adolescents. Salonna et al.23 found a  decrease in the magnitudes of SE 
differences in SRH among Slovak adolescents in two cohorts of adolescents from 1998 
and 2006. Educational level seems to be a powerful indicator for SE disadvantage in the 
Netherlands, anyway; e.g. comparisons with the US regarding SE differences in kidney 
functioning show the SE gradient being steepest for education in the Netherlands, 
whereas it is steepest for income in the US.24
 Further, we observed that the SE area-gradient in reporting poor SRH among 
the elderly was much steeper in Slovakia than in the Netherlands. This might relate to 
historical circumstances as well. Vignoli and De Santis25 presented two hypotheses. The 
ﬁrst is that those who have spent their adolescent and adult years in environments of 
relative economic deprivation are economically worse off also in their old age. Their 
second ‘migration’ hypothesis was that if economically developed areas are more 
expensive, then those who are relatively worse off tend to leave them and to move 
towards cheaper, but also more depressing areas, where they continue to reside in 
their old age.
 Our second explanation regarding country differences relates to the inﬂuence 
of the social environment, including peers. In Bernard’s model on the conceptualisation 
of neighbourhood and health18, the economic domain within a  social environment 
is inﬂuenced by elements of the larger societal and political context. Particularly 
in Slovakia the changes of the social environment included a  shift in the social, 
cultural, economic and physical environment resulting in an overall move towards an 
individualistic and democratic society with a social market-oriented economy.26-28
 With regard to social/peer inﬂuence, the shared norms around health 
behaviours (e.g. smoking, dietary patterns) might be powerful sources of social 
inﬂuence, with direct consequences for the behaviours of network members.29 For 
smoking, we found that Slovak residents aged 19-64 had a higher risk of daily smoking 
than residents in the Netherlands. Possible explanations for this may be the lower 
awareness of Slovak citizens about the health consequences of smoking and the 
persisting inﬂuence of the tobacco lobby in CE countries.30
8.3   Strengths and limitations
Our work has several strengths but also some limitations. A unique aspect of this study 
is that we used urban area-level data combined with individual-level data regarding 
urban areas from two countries with comparable urban area and health data. Other 
key strengths of our international comparative study are that we used standardised 
sampling, recruitment and data collection protocols developed within the EURO-URHIS 2 
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project, an EU funded project under the 7th Framework Programme. All outcome and 
explaining variables originated from validated questionnaires (the 12-item General 
Health Questionnaire, the SF36-single item question on SRH) or were derived from 
questionnaires which have been used in other European surveys (e.g. the European 
Health Interview Survey).31
 Our study also has some limitations. One of its limitations is the relatively low 
response rate, although the differences between respondents and non-respondents 
in both age groups were trivial or small (Cohen’s W in both countries was < 0.15), and 
the response rates were rather similar in both countries. We were not able to compare 
respondents with non-respondents by individual-level SES nor area-level SES, as 
information on these characteristics was not available. Next, Roma in Slovakia and 
some non-Western ethnic groups in the Netherlands were underrepresented. This may 
have led to some under estimation of mean health outcomes/behaviours in these cities 
but is less likely to affect between-country comparisons as it affected both countries.
 We used postal questionnaires and thus self-reported data; the resulting 
information may have been sensitive to social desirability. For example, self-reporting 
tends to underestimate smoking 32 and alcohol use.33 However, again it is unlikely that 
it inﬂuenced between-country comparisons as the method of data collection was 
the same in both countries. Another limitation is that for the majority of our research 
questions we employed one area-level indicator – neighbourhood unemployment. 
However, neighbourhood unemployment rate as an indicator of area deprivation has 
the advantage of being comprehensible for policy makers, thus offering a potential for 
effective interventions. In future research the association of other indicators of area 
deprivation with health should be explored. A last limitation of this study is that Slovak 
and Dutch neighbourhoods varied regarding the number of respondents and residents. 
However, bias due to this seems to be rather unlikely, as evidence regarding small areas 
suggests that the choice of the geographical classiﬁcation level has only a small impact 
on the size of health differences by area deprivation.34
8.4   Implications
Our ﬁndings may have implications both for practice and for research.
8.4.1 Implications for practice
Regarding practice, our ﬁndings provide routes to improve the health of urban citizens. 
They may be used by local policy makers in both countries as a basis for policies aiming 
at social determinants of health in local/urban settings. Our ﬁndings show that these 
policies should differ between Slovakia and the Netherlands.
 In Slovakia, where no area differences were observed for all studied 
outcomes, it may be relevant to target public health strategies aimed at promoting 
healthy lifestyle programmes at the community level in any type of neighbourhood. 
Moreover, policy makers should face two challenges: on the one hand to maintain 
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the observed area equity for the younger populations and on the other to combat 
the problems that the elderly may meet in deprived areas. In the Netherlands, the 
effect of area deprivation differed by outcome and age group. In 19-64 year-olds poor 
health, MHP and risky behaviours – daily smoking, binge drinking, lack of physical 
activity and overweight – occurred more frequently in more deprived areas. Therefore, 
supporting mental well-being and preventing the initiation of risky behaviours in 
socioeconomically disadvantaged areas should be a  key strategy for decreasing 
differences in prevalence for unfavourable outcomes between deprived and non-
deprived urban neighbourhoods. In elderly, daily smoking and overweight were more 
likely to be found in more deprived areas. In the Netherlands, it seems that in any 
age group, community interventions are likely to be an efficient approach to target 
disadvantaged populations.35,36 The greatest gains in public health could be reached, 
if the urban context as well as the individual context is taken into account. Applying 
preventive measures to improve risk behaviours is not the most important issue in 
the lives of residents of deprived neighbourhoods, because they have to deal with 
existential problems such as poverty, unemployment or housing. Therefore, health 
authorities should plan and implement activities together with community members 
and also act upon these competing problems.35 In both countries all health promoting 
strategies should also take into account the aspect of health literacy.37 Furthermore, 
assessment of the effect of other indicators of SE disadvantage would be helpful to 
decide on further health policies.
8.4.2 Implications for research
Regarding research, our ﬁndings show that monitoring of health information is vital 
for evidence-based health gain in populations. First, it is desirable to obtain a series 
of comparable urban/local-level indicators across countries. These data might then be 
used for both public health monitoring and research. Preferably, local health indicators 
should be in line with European Core Health Indicators (ECHI) indicators38 in order to 
allow benchmarking between cities and countries.
 Second, for research strategies to support the tackling of SE health inequalities 
it is crucial to consider the dynamic nature of equity in different country contexts and 
to utilize diverse methodologies—ﬁt for the purpose—including a wide range of study 
designs, generating qualitative and quantitative data that provide critical insight into 
the questions being examined.39 For example, the use of longitudinal research may 
improve our understanding of life course inﬂuences on health, may show at what age 
neighbourhood differences on health become observable and may thus provide cues 
on the best age-category to target. To achieve this, research should follow a cohort of 
residents from socioeconomically contrasting neighbourhoods (deprived vs. affluent) 
and examine their health trajectories over time. These cohorts should preferably include 
the entire age range, i.e. children as well as adolescents. Cross-sectional studies which 
the assess inﬂuence of neighbourhood features (crime in the area, vandalism, poverty, 
lack of green spaces, etc.)40 on the health of adolescents might be useful in addition to 
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such longitudinal studies, as they may point out “risky developmental areas” regarding 
youth health and health behaviour.
 The use of innovative methods, such as community-based participatory 
research, may enhance the usefulness of research outcomes for community residents.41 
By including community members as experts, researchers will be able to better identify 
which neighbourhood factors and mechanisms inﬂuence health of the residents.12 As 
a  consequence, research outcomes and implications can be better tailored for the 
needs of local residents.
 Our study sample in both countries – Slovakia as a representative of CE country 
and the Netherlands as a representative of WE country – concerned populations of only 
a  few cities, i.e. Amsterdam, Utrecht, Bratislava and Kosice, leaving to be answered 
whether the ﬁndings can be generalised to all urban populations in all CE and WE 
countries. Regarding this, we assume that similar problems with regard to area SE health 
differences as found in the two Dutch cities also occur in other WE cities, for example in 
Brussels or Bremen. We are, however, less sure about the generalisation of our results 
to, for example, the two largest cities in the EU – London and Paris. With regard to CE 
cities, we think that similar ﬁndings to those in Bratislava and Kosice could be observed 
in cities like Brno in the Czech Republic. However, we are less sure about cities such 
as Budapest in Hungary, where studies have shown that socioeconomic residential 
segregation has increased since 1989.42 Evidently, additional research is needed to 
conﬁrm these assumptions and the EURO-URHIS 2 database can provide some answers 
to this. Moreover, data on suburban areas would be needed to allow more accurate 
generalisation of the results. With regard to Slovak cities, suburbanisation is increasing 
with young families and families with higher SES frequently residing in these parts 
of, e.g., Bratislava and Kosice. In sum, future studies should include more cities and 
preferably include both urban and suburban areas.
 Our ﬁndings regarding a lack of area effects on health outcomes and health 
behaviours in Slovakia need to be conﬁrmed by other studies on Central and maybe 
also Eastern Europe. Again, the same issues apply as outlined in the previous paragraph 
regarding generalisation. Regarding this issue, comparative studies can provide further 
insight into the pathways leading to such small SE differences. This may support a better 
tailoring of policies for healthy aging in various European countries. Such studies should 
take into account the diversity of European countries both from historical perspectives 
(i.e. post-communist countries) and regarding types of welfare regimes. This may also 




Generally, evidence on the health status of urban residents from CE cities is scarce. With 
regard to Slovakia this was the ﬁrst study which collected self-report data speciﬁcally 
on urban populations.
 The observed disparities in various health outcomes by area deprivation 
in Slovak and Dutch cities add to our understanding of how urban living shapes the 
health of urban populations in WE and CE countries. With regard to the association 
of the studied outcomes with area deprivation, we generally found a  ﬂat pattern in 
Slovakia. In other words, it seems that the context of Slovak cities doesn’t inﬂuence 
the self-reported health of their residents, neither for the 19-64 age group nor for older 
adults. In the Netherlands the risk of adverse health outcomes and risky behaviours 
increased by area deprivation. Most of these area effects were due to the individual SES 
of residents, but the context seems to add to health problems, too. Local policy makers 
in the Netherlands should be aware of the negative impacts of both neighbourhood 
SE disadvantage and unfavourable individual-level SES on the health and health 
behaviours of the residents of their cities. Local policy makers in Slovakia should focus 
on low SES groups in any type of neighbourhood and on vulnerable populations like 
elderly people.
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More than half of the world’s population lives in cities, making the topic of urban health 
highly relevant for global health. Cities are usually the places where health inequalities 
are most apparent. Health and quality of life within urban areas frequently seem to 
be distributed unevenly across the populations concerned. Even though European 
cities share common features, they largely differ regarding culture, wealth, the health 
of their citizens and many other issues. This is visible in particular when contrasting 
Western European (WE) and Central European (CE) cities. So far, evidence on the 
social determinants of health in urban neighbourhoods from CE cities as well as on 
a comparison of CE and WE cities is scarce. The ﬁrst directly comparable data on urban 
health indicators between different urban areas was obtained by the EURO-URHIS 2 
project. Slovakia (a CE country) and The Netherlands (a WE country) participated in this 
project, thus offering a unique possibility to explore how urban context shapes the life 
of citizens. This study builds further on that issue.
 The aim of this thesis was to assess the association of neighbourhood-level 
and individual-level socioeconomic (SE) characteristics with self-rated health (SRH), 
mental health and health-risk behaviours (HRB) in the urban context of two countries, 
Slovakia and the Netherlands. We further explored whether differences, if any, could 
be explained by the SE characteristics of citizens.
 Chapter 1 provides a  general introduction about SE health inequalities, 
urbanisation and urban health and outlines the importance of research in this ﬁeld. It 
summarises the available evidence on urban SE area differences in health and HRB. It 
points out the main study outcomes (SRH, mental health, HRB) as well as the reasoning 
for international comparison. It also introduces the conceptual framework and the 
research questions.
 Chapter 2 provides information about the design of the study. It describes 
the study samples used in this thesis: the two largest cities in Slovakia, Bratislava 
(the capital) and Kosice; and two comparable Dutch cities, Amsterdam (the capital) 
and Utrecht. It outlines the neighbourhoods concerned: in Slovakia deﬁned as local 
administrative units on the lower level (the LAU 2 level) and in the Netherlands 
areas based on postcode sectors. Chapter 2 describes the way in which the data were 
collected. Furthermore, it provides a  short description of the measures and analysis 
used.
 Chapter 3 describes the association of three area-level indicators and of 
individual-level SE factors with the poor SRH among citizens in Slovakia and the 
Netherlands regarding two age categories. We found that in both countries, poor 
SRH was associated with SE area deprivation, but the results differed by type of area 
indicator and by age group. Slovak residents reported poor SRH signiﬁcantly more 
often than Dutch residents. Next, the pattern of the association between poor SRH 
and area deprivation differed by country and age group. In the younger age group 
a  strong association between poor SRH and area deprivation was found for all three 
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area-level indicators in the Netherlands but not that much in Slovakia. The reverse was 
observed for the elderly. For Slovakia we found a strong association of poor SRH with 
area deprivation among the elderly but a  weak one for the Netherlands. Individual-
level SE factors were signiﬁcantly associated with poor SRH in both age groups and both 
countries.
 Chapter 4 describes the association of mental health problems (MHP) with 
neighbourhood unemployment in the 19-64 years age category, potential differences by 
country and the degree to which differences can be explained by the SE characteristics of 
residents. We found that the association between the neighbourhood unemployment 
rate and MHP differed between the Netherlands and Slovakia. We observed a gradient 
relationship regarding the rate of MHP and area unemployment in the Netherlands, 
but not in Slovakia. Furthermore, the two countries differed regarding the rates of MHP 
in the most favourable tertiles of area unemployment, with Slovakia having a higher 
rate, but the countries did not differ in overall prevalence of MHP. Finally, individual-
level SE characteristics did not explain the differences between the countries in the 
association of area unemployment with MHP.
 Chapter 5 describes the association of mental health problems with 
neighbourhood unemployment in Slovakia and the Netherlands in non-institutionalised 
elderly and determines whether area differences, if any, could be explained by the 
individual SES of residents. Our study showed that the neighbourhood unemployment 
rate was not associated with the MHP of elderly in either country. Second, overall rates 
of MHP were signiﬁcantly higher among the elderly in Slovakia than in the Netherlands. 
Third, individual-level household income and ﬁnancial strain were associated with 
MHP. Fourth, individual-level SE characteristics explained differences in MHP between 
the two countries. In both countries the risk of MHP in elderly was due more to the 
individual-level SES of elderly than to the SES of the area they lived in.
 Chapter 6 compares Slovakia and the Netherlands regarding differences in the 
prevalence of HRB (daily smoking, binge drinking, physical exercise, consumption of 
fruits and vegetables and overweight) in the 19-64 years age category by neighbourhood 
unemployment and individual SE deprivation. It determines whether area differences, 
if any, could be explained by the SES of residents. We found that the association 
between the area-level unemployment rate and HRB differed between Slovakia and 
the Netherlands. Also, the patterns of HRB differed between the two countries. In 
the Netherlands the prevalences of almost all HRB were higher in areas with a  high 
unemployment rate compared with those with a low rate, except for the consumption 
of fruits and vegetables. However, these area effects diminished after controlling for 
individual-level SEP. In Slovakia, we did not observe area effects on HRB, but Slovak 
residents generally had a  higher risk for most HRB. At the individual level, we found 
an inverse SE gradient for all examined HRB, except for the consumption of fruits and 
vegetables.
 Chapter 7 compares Slovakia and the Netherlands regarding differences in 
the prevalence of HRB (daily smoking, binge drinking, physical exercise, consumption 
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of fruits and vegetables and overweight) in non-institutionalised elderly by 
neighbourhood unemployment and individual SE deprivation. It examines whether 
area differences, if any, could be explained by the SES of residents. We found that 
Slovak and Dutch elderly differed in the association of HRB both by neighbourhood and 
individual SE deprivation. In Slovakia none of the studied HRB was associated either 
with neighbourhood unemployment or individual-level SEP. In the Netherlands, daily 
smoking and overweight occurred more frequently in more deprived neighbourhoods. 
Furthermore, for Dutch elderly the gradients varied per HRB per individual-level SES 
indicators. Individual-level SES explained country differences in the association of area 
unemployment with smoking and lack of physical activity, but not with overweight.
 Finally in Chapter 8 we summarise all ﬁndings, discuss them in the context 
of existing knowledge and our theoretical framework and discuss implications. 
With regard to the association of the studied outcomes with area deprivation, we 
generally found a  ﬂat pattern in Slovakia. In other words, it seems that the context 
of Slovak neighbourhoods doesn’t inﬂuence the health of their residents. We expect 
that residential segregation will become visible in Slovakia in the future as economic 
transformations proceed. Therefore, policy makers in Slovakia should already be taking 
the SE proﬁle of neighbourhoods into account when considering health-promotion 
strategies. In the Netherlands the risk of adverse health outcomes and risky behaviours 
increased by area deprivation. Most of these differences by area were due to the 
individual-level SES of residents, but the context seems to add to health problems 
too. Dutch policy makers should therefore consider both area-level and individual SE 
characteristics when designing preventative strategies or interventions.
 Chapter 8 also addresses the strengths and limitations of the study and its 
implications for further research and public health practice. Key strengths of our 
international comparative study are that we used standardised sampling, recruitment 




Ruim de helft van de wereldbevolking woont in steden. Dat maakt het onderwerp 
stedelijke gezondheid uitermate relevant voor de gezondheidstoestand van de 
wereldbevolking. Steden zijn meestal plekken waar ongelijkheid in gezondheid het 
meest zichtbaar is. Gezondheid en kwaliteit van leven zijn vaak ongelijk verdeeld over 
de betreffende populaties. Hoewel Europese steden gemeenschappelijke kenmerken 
hebben, verschillen ze aanzienlijk met betrekking tot cultuur, rijkdom, de gezondheid 
van hun burgers en vele andere zaken. Dit is in het bijzonder zichtbaar wanneer we 
West-Europese (WE) en Centraal-Europese ( CE) steden met elkaar vergelijken. Tot nu 
toe is onderzoek naar sociale determinanten van gezondheid in stedelijke buurten van 
CE steden schaars. Dit geldt nof meer voor een vergelijking van CE en WE steden. De 
eerste direct vergelijkbare gegevens over stedelijke gezondheidsindicatoren tussen 
verschillende stedelijke gebieden werden verkregen in het kader van het EURO - URHIS 
2 project. Slowakije (een CE land) en Nederland (een WE land) namen deel aan dit 
project. Dat bood dus een unieke mogelijkheid om te onderzoeken hoe de stedelijke 
context het leven van de burgers beïnvloedt. Dit onderzoek bouwt hierop verder.
 Het doel van dit proefschrift was om het verband na te gaan van sociaal-
economische (SE) kenmerken op buurtniveau en op individueel niveau met ervaren 
gezondheid , geestelijke gezondheid en gezondheidsschadend gedrag (GSG) in de 
stedelijke context van de twee landen, Slowakije en Nederland. Ook onderzochten 
we of eventuele verschillen konden worden verklaard door de SE kenmerken van de 
bewoners.
 Hoofdstuk 1 geeft een algemene inleiding over SE gezondheidsverschillen, 
verstedelijking en stedelijke gezondheid en schetst het belang van het onderzoek 
op dit gebied. Het geeft een overzicht van de beschikbare kennis over SE 
gezondheidsverschillen en GSG in stedelijke gebieden. In dit hoofdstuk wordt verder 
ingegaan op de belangrijkste onderzoeksuitkomsten (ervaren gezondheid, geestelijke 
gezondheid, GSG) en op het belang van een internationale vergelijking. Eveneens wordt 
het conceptuele kader van het proefschrift gepresenteerd en de onderzoeksvragen.
 Hoofdstuk 2 geeft informatie over de opzet van het onderzoek. Het beschrijft 
de gebruikte steekproeven in dit proefschrift: uit de twee grootste steden in Slowakije, 
Bratislava (de hoofdstad) en Košice, en uit twee vergelijkbare Nederlandse steden, 
Amsterdam (de hoofdstad) en Utrecht. Het beschrijft ook welk buurtniveau werd 
onderzocht: in Slowakije gedeﬁnieerd als lokale administratieve eenheden op het 
lagere niveau (het LAU 2 niveau) en in Nederland op basis van postcodecijfergebieden. 
Hoofdstuk 2 beschrijft de wijze waarop de gegevens zijn verzameld. Bovendien bevat 
het hoofdstuk een korte beschrijving van de instrumenten en de analysemethoden die 
gebruikt zijn.
 Hoofdstuk 3 beschrijft het verband tussen drie SE buurt-indicatoren en 
individuele SE factoren met een slechte ervaren gezondheid voor burgers in Slowakije 




verband tussen slechte ervaren gezondheid en de SE achterstand van de buurt, maar 
de resultaten verschilden per type gebiedsindicator en per leeftijdsgroep. Slowaakse 
bewoners rapporteerden signiﬁcant vaker een slechte ervaren gezondheid dan 
Nederlandse bewoners. Vervolgens verschilde het patroon van het verband tussen 
slechte ervaren gezondheid en de SE positie van de buurt per land en per leeftijdsgroep. 
In de jongere leeftijdsgroep werd in Nederland een sterk verband tussen slechte ervaren 
gezondheid en SE positie van de buurt gevonden voor alle drie de gebiedsindicatoren, 
maar niet in Slowakije. Het omgekeerde werd gevonden voor de ouderen. Voor 
Slowakije vonden we een sterk verband van een slechte ervaren gezondheid met de 
SE positie van de buurt onder de ouderen, maar voor Nederland een zwak verband . Er 
bestond een signiﬁcant verband tussen individuele SE factoren en een slechte ervaren 
gezondheid in beide leeftijdsgroepen en beide landen.
 Hoofdstuk 4 beschrijft het verband tussen het vóórkomen van psychische 
problemen (PP) met het buurtwerkloosheidscijfer in de leeftijdscategorie van 19-64 
jaar, de potentiële verschillen per land en de mate waarin verschillen kunnen worden 
verklaard door de SE kenmerken van de bewoners. We vonden dat het verband 
tussen de buurtwerkloosheidscijfer en PP verschilde tussen Nederland en Slowakije. 
We vonden een gradiënt wat betreft de relatie tussen het vóórkomen van PP en de 
buurtwerkloosheid in Nederland, maar niet in Slowakije. Bovendien verschilden de 
twee landen met betrekking tot het vóórkomen van PP in de meest gunstige tertielen 
van de buurtwerkloosheid. In dit meest gunstige tertiel kwamen in Slowakije meer 
PP voor, maar de landen verschilden niet wat betreft de totale prevalentie van PP. 
Tenslotte verklaarden individuele SE kenmerken niet de verschillen tussen de landen 
in het verband van de buurtwerkloosheid en PP.
 Hoofdstuk 5 beschrijft het verband tussen psychische problemen (PP) en 
de buurtwerkloosheid in Slowakije en Nederland onder niet-geïnstitutionaliseerde 
ouderen en gaat na of buurtverschillen, indien aanwezig, kunnen worden verklaard 
door de individuele SES van de bewoners. Ons onderzoek liet zien dat er geen verband 
is tussen de buurtwerkloosheid en het vóórkomen van PP bij ouderen in beide landen. 
Ten tweede, de totale prevalentie van PP was signiﬁcant hoger bij ouderen in Slowakije 
dan in Nederland. Ten derde hingen gezinsinkomen en de ervaren ﬁnanciële druk op 
individueel niveau samen met PP. Ten vierde verklaarden individuele SE kenmerken 
verschillen in PP tussen de twee landen. In beide landen hangt het risico op PP sterker 
samen met de individuele SES van ouderen dan met de SE positie van het gebied waarin 
deze woonden.
 In Hoofdstuk 6 worden Slowakije en Nederland vergeleken wat betreft 
verschillen in de prevalentie van GSG (dagelijks roken, binge drinken, weinig 
lichaamsbeweging, lage consumptie van groenten en fruit, en overgewicht) in 
de leeftijdscategorie van 19-64 jaar naar buurtwerkloosheid en individuele SES. 
Gebiedsverschillen, als die er zijn, kunnen mogelijk worden verklaard door de SES 
van de bewoners. We vonden dat het verband tussen de buurtwerkloosheid en GSG 
verschilde tussen Slowakije en Nederland. Ook de patronen van GSG verschilden tussen 
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de beide landen. In Nederland is de prevalentie van bijna alle GSG hoger in buurten 
met een hoge werkloosheid in dan in die met een lage werkloosheid, uitgezonderd 
voor de consumptie van groenten en fruit. Echter, deze gebiedseffecten verdwenen 
na controle voor individuele SES. In Slowakije vonden we geen gebiedseffecten wat 
betreft GSG, maar de Slowaken hadden over het algemeen een hoger risico wat betreft 
de meeste GSG. Op individueel niveau vonden we een omgekeerde SE gradiënt voor 
alle onderzochte GSG, uitgezonderd voor de consumptie van groenten en fruit.
 In Hoofdstuk 7 worden Slowakije en Nederland vergeleken wat betreft 
verschillen in de prevalentie van GSG (dagelijks roken, binge drinken, weinig 
lichaamsbeweging, lage consumptie van groenten en fruit en overgewicht) bij 
niet-geïnstitutionaliseerde ouderen, naar buurtwerkloosheid en individuele SES. 
Onderzocht werd of buurtverschillen, indien aanwezig, kunnen worden verklaard 
door de SES van de bewoners. We vonden dat de Slowaakse en Nederlandse ouderen 
verschilden wat betreft het verband tussen GSG en buurtwerkloosheid en ook 
individuele SES. In Slowakije was geen verband tussen de onderzochte GSG, niet met 
de buurtwerkloosheid en ook niet met individuele SES. In Nederland kwamen dagelijks 
roken en overgewicht vaker voor bij bewoners van achterstandsbuurten. Bovendien 
varieerde bij de Nederlandse ouderen de sterkte van de samenhang per GSG per 
indicator van individuele SES. Individuele SES verklaarde de verschillen tussen de 
landen wat betreft het verband van de buurtwerkloosheid met roken en het gebrek 
aan lichaamsbeweging, maar niet met overgewicht.
 Tenslotte vatten we in Hoofdstuk 8 de resultaten samen, bespreken die in 
de context van de beschikbare kennis en ons theoretisch kader en bespreken de 
implicaties. Met betrekking tot het verband tussen de bestudeerde uitkomsten en 
buurtachterstand, vonden wij over het algemeen een vlak patroon in Slowakije. Met 
andere woorden, het lijkt erop dat de context van Slowaakse buurten de gezondheid 
van de bewoners niet beïnvloedt. We verwachten dat een segregatie naar woongebied 
in Slowakije in de toekomst zichtbaar zal worden als de economische transformatie 
voortgaat. Daarom moeten Slowaakse beleidsmakers alvast wel rekening houden 
met het SE proﬁel van buurten bij het overwegen van gezondheidsbevorderende 
strategieën. In Nederland neemt het risico van negatieve gezondheidsuitkomsten en 
riskant gedrag toe met de mate van achterstand van een buurt. De meeste van deze 
buurtverschillen waren te wijten aan de individuele SES van de bewoners, maar de 
context lijkt bij te dragen aan de gezondheidsproblemen. Nederlandse beleidsmakers 
moeten daarom rekening houden met zowel buurtgebonden als individuele SE 
kenmerken bij het ontwerpen van preventieve strategieën en interventies.
 Hoofdstuk 8 gaat ook in op de sterke en zwakke punten van het onderzoek 
en de implicaties voor verder onderzoek en de volksgezondheidspraktijk. Sterke 
punten van onze internationale vergelijkende studie zijn dat we gestandaardiseerde 
steekproeftrekking, werving en protocollen voor gegevensverzameling gebruikten, 




Viac ako polovica celosvetovej populácie žije v  mestách, čím sa téma urbánneho 
zdravia stáva relevantnou pre globálne zdravie. Mestá sú obyčajne miestami v ktorých 
sú nerovnosti v zdraví najmarkantnejšie. Zdravie a kvalita života v mestských oblastiach 
sú medzi mestskou populáciou často distribuované nerovnomerne. Napriek tomu, že 
európske mestá majú podobné črty, vo veľkej miere sa odlišujú kultúrou, bohatstvom, 
zdravím obyvateľov ako aj v mnohých ďalších oblastiach. Toto je viditeľné najmä pri 
porovnaní miest v Západnej a v Strednej Európe. Dôkazy o sociálnych determinantoch 
zdravia v mestských oblastiach z miest v Strednej Európe ako aj porovnanie miest zo 
Strednej a Západnej Európy sú v súčasnosti nedostatočné. V rámci projektu EURO-URHIS 
2 boli získané prvé porovnateľné údaje o mestských indikátoroch zdravia z rozličných 
mestských oblastí. Slovensko (krajina zo Strednej Európy) a  Holandsko (krajina zo 
Západnej Európy) participovali na danom projekte, čo umožnilo jedinečnú príležitosť 
preskúmať, ako mestský kontext formuje život obyvateľov. Daná štúdia sa detailnejšie 
venuje tejto problematike.
 Cieľom dizertačnej práce bolo zhodnotenie vzťahu socioekonomických (SE) 
faktorov na úrovni mestských oblastí a  jednotlivcov so sebaposudzovaným zdravím 
(SPZ), mentálnym zdravím (MZ) a  so zdravím súvisiacim rizikovým správaním (ZSRS) 
v  mestskom kontexte dvoch krajín, Slovenska a  Holandska. Ďalej sme skúmali, či 
rozdiely môžu byť vysvetlené SE charakteristikami obyvateľov.
 Prvá kapitola je venovaná všeobecnému úvodu o  SE nerovnostiach v  zdraví, 
urbanizácii a  urbánnemu zdraviu a  poukazuje na dôležitosť výskumu v  tejto oblasti. 
Sumarizuje dostupné dôkazy o SE nerovnostiach v zdraví a v životnom štýle na úrovni 
mestských oblastí. Deﬁnuje hlavné skúmané premenné (SPZ, MZ, ZSRS), ako aj dôvody 
pre medzinárodné porovnanie. Taktiež je v rámci tejto kapitoly predstavený teoretický 
model a sú formulované výskumné otázky.
 Druhá kapitola sa venuje dizajnu štúdie. Popisuje výskumné vzorky použité 
v  tejto dizertačnej práci, ktoré pochádzajú z  dvoch najväčších miest na Slovensku – 
z  Bratislavy (hlavné mesto) a  Košíc; a  z  dvoch porovnateľných holandských miest, 
Amsterdamu (hlavné mesto) a  Utrechtu. Kapitola poskytuje aj prehľad použitých 
územných jednotiek – mestských častí: na Slovensku deﬁnovaných ako lokálne 
administratívne jednotky na úrovni LAU 2 (Local Administrative Units) a v Holandsku na 
úrovni poštových smerovacích čísel. Daná kapitola popisuje aj spôsob zberu dát. Ďalej, 
poskytuje stručný popis použitých nástrojov merania a štatistických metód.
 Kapitola 3 popisuje vzťah SE indikátorov – troch indikátorov na úrovni 
mestských častí a  na úrovni jednotlivcov so zlým sebaposudzovaným zdravím (SPZ) 
medzi obyvateľmi Slovenska a  Holandska v  dvoch vekových kategóriách. Zistili sme, 
že v oboch krajinách súviselo zlé SPZ so socioekonomickou depriváciou mestskej časti, 
ale výsledky sa líšili v závislosti od typu indikátora a vekovej kategórie. Obyvatelia na 
Slovensku uvádzali zlé SPZ štatisticky významne častejšie ako obyvatelia Holandska. 
Ďalej, vzťah medzi zlým SPZ a depriváciou prostredia sa líšil medzi krajinami a vekovými 
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skupinami. V mladšej vekovej kategórii (19-64 roční) sa potvrdil štatisticky významný 
vzťah medzi zlým SPZ a  všetkými tromi indikátormi socioekonomickej deprivácie 
mestskej časti v Holandsku, ale nie na Slovensku. Opačný trend sme pozorovali v staršej 
vekovej kategórii (65 a  viac roční). V  tejto vekovej kategórii sa na Slovensku potvrdil 
silný vzťah medzi zlým SPZ a  depriváciou mestskej časti, ale v  Holandsku bol tento 
vzťah slabý. SE indikátory na úrovni jednotlivcov štatisticky významne súviseli so zlým 
SPZ v oboch vekových kategóriách a v oboch krajinách.
 Kapitola 4 popisuje vzťah medzi mentálnym zdravím (MZ) a nezamestnanos-
ťou mestskej časti vo vekovej kategórii 19-64 ročných. Popisuje potenciálne rozdiely 
medzi krajinami a mieru do akej môžu byť tieto rozdiely vysvetlené SE charakteristika-
mi obyvateľov. Zistili sme, že vzťah medzi nezamestnanosťou mestskej časti a mentál-
nym zdravím bol medzi Holandskom a Slovenskom odlišný. Pozorovali sme vzostupný 
vzťah medzi výskytom mentálnych problémov a  nezamestnanosťou mestskej časti 
v Holandsku, ale nie na Slovensku. Ďalej sme zistili, že krajiny sa odlišovali aj v preva-
lencii mentálnych problémov v mestských častiach s nízkou mierou nezamestnanosti – 
na Slovensku bola vyššia, ale krajiny sa nelíšili v celkovej prevalencii mentálnych prob-
lémov. SE indikátory na úrovni jednotlivcov nevysvetľovali rozdiely medzi krajinami vo 
vzťahu nezamestnanosti mestskej časti a MZ.
 Kapitola 5 popisuje vzťah medzi mentálnym zdravím (MZ) a nezamestnanos-
ťou mestskej časti vo vekovej kategórii 65 a  viac ročných – neinštitucionalizovaných 
seniorov na Slovensku a v Holandsku; a vymedzuje či rozdiely medzi mestskými časťa-
mi, pokiaľ nejaké sú, môžu byť vysvetlené SE charakteristikami obyvateľov. Naša štúdia 
ukazuje, že nezamestnanosť mestskej časti nesúvisela s MZ u seniorov v žiadnej krajine. 
Po druhé, celková prevalencia mentálnych problémov bola signiﬁkantne vyššia medzi 
seniormi na Slovensku ako v Holandsku. Po tretie, SE indikátory na úrovni jednotlivcov 
– príjem domácnosti a ﬁnančná tieseň súviseli s mentálnymi problémami. Po štvrté, SE 
na úrovni jednotlivcov vysvetľovali rozdiely medzi krajinami v MZ. V oboch krajinách 
bolo riziko mentálnych problémov vo väčšej miere v dôsledku SE statusu seniorov než 
SE statusu mestskej časti v ktorej žijú.
 Kapitola 6 porovnáva Slovensko a Holandsko zhľadiska rozdielov v prevalencii 
indikátorov so zdravím súvisiacim rizikovým správaním (ZSRP) (fajčenie každý deň, ná-
razové pitie, fyzická inaktivita, nedostatočná konzumácia ovocia a zeleniny a nadváha) 
vo vekovej kategórii 19-64 ročných podľa nezamestnanosti mestskej časti a individuál-
nej SE deprivácie. Zisťuje či rozdiely, pokiaľ sa vyskytli, môžu byť vysvetlené SE charak-
teristikami obyvateľov. Zistili sme, že vzťah medzi nezamestnanosťou mestskej časti 
a indikátormi ZSRP sa líšil medzi Slovenskom a Holandskom. Taktiež charakter ZSRP bol 
odlišný medzi týmito krajinami. V Holandsku bola prevalencia takmer všetkých indiká-
torov ZSRP vyššia v oblastiach s vysokou mierou nezamestnanosti v porovnaní s nízkou 
mierou, okrem konzumácie ovocia a zeleniny. Avšak tieto vplyvy prostredia sa stratili 
po kontrole SE statusu jednotlivcov. Na Slovensku sme nepozorovali žiadne vplyvy pro-
stredia na ZSRP, ale obyvatelia na Slovensku vykazovali vo všeobecnosti vyššie riziko 
výskytu pre väčšinu indikátorov ZSRP. Na úrovni jednotlivcov sme pozorovali opačný SE 
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gradient pre všetky skúmané indikátory ZSRP, okrem konzumácie ovocia a zeleniny.
 Kapitola 7 porovnáva Slovensko a Holandsko z hľadiska rozdielov v prevalencii 
indikátorov so zdravím súvisiacim rizikovým správaním (ZSRP) (fajčenie každý deň, ná-
razové pitie, fyzická inaktivita, nedostatočná konzumácia ovocia a zeleniny a nadváha) 
u neinštitucionalizovaných seniorov podľa nezamestnanosti mestskej časti a individu-
álnej SE deprivácie. Skúma, či rozdiely medzi oblasťami, pokiaľ nejaké sú, by mohli byť 
vysvetlené SE statusom obyvateľov. Zistili sme, že slovenskí aj holandskí seniori sa líšili 
v oboch vzťahoch – ZSRP s depriváciou prostredia aj individuálnou SE depriváciou. Na 
Slovensku žiadny zo skúmaných indikátorov ZSRP nesúvisel s nezamestnanosťou mest-
skej časti ani s  individuálnou SE depriváciou. V  Holandsku sa fajčenie a  nadváha vy-
skytovali častejšie vo viac deprivovaných mestských častiach. Naviac, pri holandských 
senioroch sa gradient líšil v závislosti od typu ZSRP a typu SE indikátora na individuálnej 
úrovni. SE status jednotlivcov vysvetlil rozdiely vo vzťahu nezamestnanosti prostredia 
s fajčením, fyzickou inaktivitou, ale nie s nadváhou.
 Na záver, v Kapitole 8 sumarizujeme všetky zistenia, diskutujeme ich v kontex-
te existujúcich poznatkov a nášho teoretického modelu a taktiež naznačujeme možné 
implikácie pre prax. Čo sa týka vzťahu skúmaných premenných s depriváciou prostre-
dia, vo všeobecnosti sme na Slovensku našli plochý (negradientný) vzťah. Inými slova-
mi, zdá sa, že kontext slovenských mestských častí nemá vplyv na zdravie ich obyvate-
ľov. Predpokladáme, že sídelná segregácia bude viditeľná na Slovensku v budúcnosti, 
keď ekonomická transformácia postúpi. Z tohto dôvodu by mali tvorcovia politiky na 
Slovensku vziať do úvahy SE proﬁly mestských častí pri tvorbe stratégií pre podporu 
zdravia. V  Holandsku stúpa riziko nepriaznivých zdravotných výstupov a  rizikového 
správania s  mierou deprivácie prostredia. Väčšina týchto rozdielov medzi oblasťami 
bola spôsobená SE proﬁlom obyvateľov mestských častí, ale zdá sa že samotný kontext 
mestskej časti taktiež vplýva na zdravotné problémy. Holandskí tvorcovia politík by 
preto mali pri tvorbe preventívnych stratégií a intervencií vziať do úvahy oba javy - SE 
charakteristiky mestského prostredia aj obyvateľov.
 Kapitola 8 sa tiež zaoberá silnými stránkami a  limitáciami tejto štúdie, ako 
aj implikáciami pre ďalší výskum a prax vo verejnom zdravotníctve. Hlavnými silnými 
stránkami tejto medzinárodnej porovnávacej štúdie boli štandardizovaný výber a ná-
bor respondentov, použitie štandardizovaných protokolov zberu dát vyvinutých v rám-






During my years spent in Kosice I discovered that a PhD study track is very similar to 
a  marathon run. At the beginning, when you stand at the starting line, you are full 
of excitement, looking forward to running with the others because you are conﬁdent 
that you have trained sufficiently and prepared hard for this long run. Then after few 
kilometres you fall into a shock phase, where you discover that the track is not really ﬂat 
(and you didn’t sign up for a trail run! -), but that there are some hills which sometimes 
feel like climbing up Mount Everest. You continue your run, but later on you come to 
another phase, an isolation phase, when you ask yourself “where is everybody? I don’t 
see anyone, no other runners, no spectators. Am I still on the right track?” These are the 
moments when your fellow runners are well ahead of you, having ﬁnished their ﬁrst 
manuscript, but you are still not at that milestone and can hardly see it in the visible 
distance. Then comes the despair phase, when you totally regret that you started this 
run?! Although you try to rationalize it and come back to your initial motives for signing 
up, you feel that you will have to give up. You feel you have fallen to the ground of 
your mental and physical skills. But then luckily comes an affirmation phase, the phase 
when you bounce up from the ground and persuade yourself that you are not giving 
up, and that yes YOU CAN DO IT (as other successful graduated PhD friends have). Your 
systematic work starts to pay off – your manuscript is ﬁnally accepted and you start 
believe that you really can make it to the ﬁnish line. And yes, ﬁnally, you are there! 
Feeling like the happiest person in the world, because you have won! Congratulations 
to everyone who has reached the ﬁnish line!
Every PhD track is unique and everyone who has experienced it had to overcome the 
various phases. But to reach the ﬁnish line, everyone also had to move forward, step by 
step, everyday putting one leg in front of the other simply to go ahead.
The start and the ﬁnish of my PhD track would not have been possible without the 
people who helped me, looked after me, supported me and cheered me on during this 
long run.
The range of people I intrinsically would like to thank is broad – from the international 
and national coordinators of the EURO-URHIS 2 project, who admitted me to be a part 
of this unique endeavour, through the authorities who supported international 
collaboration between Safarik University and the University of Groningen, and to the 
KISH managers. Generally, I would like to thank everyone who was engaged in my PhD 
trajectory and contributed to the genesis of this PhD thesis.
Speciﬁcally, I would like to offer huge thanks to my promoter, Prof. Reijneveld. Menno, 
thank you for all your research and methodological advice, for all the inspiring meetings 
that always moved me forward. However, I must confess that I sometimes felt that your 
proposals were beyond my skills to be accomplished. In the end, I am grateful we chose 
the way of multilevel analysis and international comparisons. I am particularly grateful 
to Jitse van Dijk for keeping an eye on me during my PhD track. Jitse, I am thankful for 
your trust, support and humour. I would also like to thank Iveta Rajnicova-Nagyova and 
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